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THE BIOLOGICAL LABORATORY OF THE 
BUREAU OF FISHERIES AT WOODS 
HOLE, MASS. 

REPORT OF THE PAST YEAR’S WORK, AND 
ANNOUNCEMENT FOR THE COMING 
SEASON 

IN the spring of 1908 two of the larger 
rooms of the laboratory were equipped for 
chemical investigations, and during the suc- 
ceeding summer these rooms were occupied 
by five chemists who were engaged upon 
various problems of organic analysis. The 
purchase of books for the library has been 
continued, and five new periodicals have 
been added to the list of those which will 
henceforth be received here. These are the 
American Journal of Physiology, American 
Journal of Anatomy, Journal of Experi- 
mental Zoology, Anatomischer Anzeiger 
and Centralblatt fiir Physiologie. <A con- 
siderable number of volumes, including the 
back numbers of several important jour- 
nals, were loaned for the season by the 
library of the Bureau at Washington, and 
it is hoped that this profitable arrange- 
ment will be continued in the future. The 
entire library of the Woods Hole labora- 
tory has been transferred to glass cases, 
and will henceforth be more effectively pro- 
tected against the summer fogs. 

Thirty-one investigators were occupied 
with various researches in marine biology 
or biochemistry during the past season. Of 
these eighteen received salaries from the 
bureau, either as investigators or as scien- 
tific assistants. In addition nine other as- 


sistants were comprised in the laboratory 
staff. The subjects of research were as 
diversified as in past seasons, though prob- 
lems of economic importance perhaps re- 
ceived a rather larger share of attention. 


| 
983 
987 
992 
997 
1002 


J84 


Among the topies of investigation may be 
mentioned: chemical analyses of the tissues 
and the eggs of certain marine organisms, 
the natural history of the sea-mussel and 
other mollusks, the reactions of marine or- 
ganisms to light and to chemical stimuli, 
hybridization in fishes, the parasites of 
fishes, taxonomic studies of cclenterates, 
bryozoa and erustacea, and various other 
problems in general physiology, ecology, 
eytology and embryology. 

The season was marked by an endeavor 
to bring about more intimate social rela- 
tions among the investigators of the Fish- 
eries Laboratory themselves, and between 
the latter and those of their neighbor, the 
Marine Biological Laboratory. With this 
object in view, several informal ‘‘smokers’”’ 
were held in the course of the summer, and 
by general agreement these occasions were 
regarded as highly suecessful, both in the 
furtherance of friendly cooperation among 
the local scientific colony and the stimulus 
given to individual efficiency. At the close 
of September, Woods Hole was visited by 
a considerable delegation from the Fourth 
International Fisheries Congress, which 
had just concluded its formal session at 
Washington. The visitors were conveyed 
to Woods Hole from Wickford, R. I., upon 
the steamer Fish Hawk, leaving for Boston 
by rail on the same day. The delegation 
included some distinguished fisheries ex- 
perts and men of science from Europe, 
Asia and North and South America. 

At the present writing, the long-heralded 
report upon the loeal biological survey is 
very nearly completed and with little doubt 
will be ready for publication by the close 
of the present summer. The following sec- 
tions of this laborious work are now fin- 
ished: (1) The list of organisms (so far as 
identified) which were taken at each of the 
424 dredging stations. This station record 
covers over 750 manuscript pages and in- 
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cludes about 450 species of animals and 
about 90 species of plants. (2) Maps show- 
ing the distribution of all of those species 
which were taken at ten or more of the 
dredging stations.’ There are more than 
200 of these representing the fauna, about 
40 representing the flora. Other charts 
have been prepared, showing character of 
bottom, water temperature and density at 
various seasons, geographical relations, ete. 
(3) The census of the local marine fauna 
and flora, based upon the survey dredgings 
and upon all other available data. The 
resulting annotated list occupies about 700 
manuscript pages and records the occur- 
rence of some 1,400 species of animals and 
over 250 species of plants. (4) The gen- 
eral account of the project, with summar- 
ized results, diseussion, ete. This has only 
been finished in the rough. A final draught 
will be made during the next few months, 
thus completing the report. A brief dis- 
eussion of the work, containing some of the 
more important general conclusions, was 
prepared by the writer for the Fourth 
International Fisheries Congress, and is 
being published in the proceedings of that 
congress. 

In response to an appeal from the health 
board of Salem, Mass., the director of the 
laboratory was instructed by the commis- 
sioner to detail one of the investigation 
staff to visit that city for the purpose of 
inquiring into the cause of a serious mor- 
tality among the fishes in that neighbor- 
hood. Dr. C. L. Alsberg was chosen for 
this mission, and proceeded at once to the 
seat of the trouble. He found that eror- 
mous numbers of fishes, chiefly herring and 
whiting, had been stranded along the water- 
front of the city, causing serious discom- 

* This basis of selection has not been adhered to 
strictly either for animals or for plants. In the 


case of the plants the number of such species 
would in reality considerably exceed that given. 
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fort to the inhabitants, if not actually 
menacing their health. There was no evi- 
dence of an epidemic among the fishes, as 
had at first been feared. Great schools of 
them had come into dangerously shoal 
water, perhaps as the result of pursuit by 
predaceous species, and had been stranded 
by the receding tide. There was thus noth- 
ing to be done but to remove the offal, and 
to pray that the catastrophe might not be 
repeated. 

A few notes seem worth while regarding 
certain species of animals which have been 
taken at Woods Hole, during the past year. 
Orthopristis chrysopterus, a fish belonging 
to the family Hemulidx, which is common 
farther south along our Atlantic coast, was 
taken for the first time in the vicinity of 
Woods Hole. <A specimen of the ‘‘flasher’’ 
or ‘‘triple-tail’’ (Lobotes surinamensis) 
was captured at Nantucket. There have 
been very few previous records of the oc- 
currence of this fish locally. A small erab, 
Dissodactylus mellite, which lives in asso- 
ciation with echinoids of the ‘‘sand dollar’’ 
type, was taken in Vineyard Sound, though 
probably not for the first time. A curious 
ease deserves mention of one fish becoming 
encysted within the body of another. In 
May, 1908, Mr. V. N. Edwards chanced to 
open a large hake (Urophycis tenwis) in 
the course of his search for parasitic worms. 
The hake seemed to be in perfect health and 
its stomach was nearly filled by a whiting, 
which had been recently swallowed. Upon 
examining the body cavity, a long slender 
object was found, completely inclosed with- 
in a fold of the peritoneum. This proved 
to be a dead fish, having a decidedly ‘‘mum- 
mified’’ appearance. Its body was 25 em. 
in length. Skin, and for the most part fin- 
rays, were lacking, and the flesh was much 
shrunken and extremely hard. From the 


general bodily proportions of this fish, and 
the presence of a frontal spine, it is believed 


SCIENCE 


985 


by the writer to belong to the genus Lepto- 
phidium. Several members of this genus 
have been taken off the coast, at great 
depths, and it seems likely that the present 
specimen came from a considerable dis- 
tance. It had probably been swallowed by 
the hake, escaping subsequently through the 
wall of the stomach, perhaps by using the 
frontal spine as a perforating organ. The 
stomach of the hake had evidently healed 
completely after this adventure. 

The fact does not seem to have been 
hitherto recorded that the ‘‘hawk-bill’’ or 
tortoise-shell turtle (Hretmochelys wmbri- 
cata) not infrequently reaches the coast of 
southern New England. Its occurrence has 
not been mentioned in any list of the rep- 
tiles of Massachusetts, and I have found 
no reference to its having been observed 
north of North Carolina. Small specimens 
of both the loggerhead and hawk-bill are, 
however, occasionally taken in loeal fish 
traps, and one or two of the latter have 
been preserved in the museum of the labo- 
ratory. A specimen ten or twelve inches 
long was taken among floating Sargassum 
by Mr. Edwards in August, 1908, and was 
kept for some time in the shark pool of the 
station. I learn from Mr. Edwards that 
individuals as large as eighteen inches long 
are not infrequently captured. This spe- 
cies is readily distinguished from the log- 
gerhead (Caretta caretta) by the presence 
of four costal shields, instead of five as in 
the latter, and from the green turtle 
(Chelonia mydas) by the presence of two 
prefrontal plates on each side of the head. 

The following is a list of the investiga- 
tors present during the season, together 
with their subjects of research: 

Carl L. Alsberg, Ph.D., instructor in biochem- 
istry, Harvard University:? (1) chemical com- 
position and food value of certain marine organ- 


?Now pharmacologist in the Bureau of Plant 
Industry. 
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isms; (2) investigation of death of fishes at 
Salem, Mass. (Salaried investigator.) 

Charles B. Bennett, graduate student in Brown 
University, assisted Dr. Alsberg in chemical inves- 
tigations above mentioned. (Scientific assistant.) 

William M. Clark, A.M., assistant in chemistry, 
Williams College, likewise assisted Dr. Alsberg. 
(Scientific assistant.) 

Edgar D. Congdon, A.M., Austin teaching fellow 
in zoology, Harvard University: a comparison of 
the marine and the brackish-water representatives 
of certain species of mollusks. Mr. Congdon also 
acted as librarian of the laboratory, 

Bradley M. Davis, Ph.D., Cambridge, Mass.: 
(1) botanical section of the biological survey; 
(2) eytological studies of marine alge. (Sal- 
aried investigator.) 

Donald W. Davis, professor of biology, Sweet 
Briar College: the effect of conditions acting at 
the time of the fertilization of the fish egg upon 
the subsequent size and proportions of the organ- 
ism. (Scientific assistant.) 

Irving A. Field, professor of chemistry and biol- 
ogy, Western Maryland College: (1) the utiliza- 
tion of the dogfish and mussel as food; (2) the 
life history of the sea mussel. (Salaried investi- 
gator.) 

A. J. Goldfarb, graduate student in Columbia 
University: the influence of the nervous system 


upon the regeneration of various organisms. 


Charles W. Hargitt, Ph.D., professor of zoology, 
Syracuse University: the morphology and taxon- 
omy of local celenterates. (Salaried investi- 
gator.) 

George T. Hargitt, A.M., Austin teaching fellow, 
Harvard University: the embryology of hydro- 
meduse. 

George W. Heimrod, Ph.D., assistant in Rocke- 
feller Institute of Medical Research: (1) studies 
of the enzymes found in marine organisms; (2) 
preparation of the flesh of fishes for future an- 
alysis. 

Edwin Linton, Ph.D., professor of biology, 
Washington and Jefferson College: the helminth 
parasites of fishes. (Salaried investigator.) 

Samuel O. Mast, Ph.D., Johnston research 
scholar, Johns Hopkins University:* the reactions 
of certain marine organisms to light. (Scientific 
assistant.) 

James W. Mavor, graduate student, Harvard 


*Now instructor in the Woman’s College of 
Baltimore. 
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University: the development of the coral, Agaricia 
fragilis. 

Jesse F. McClendon, Ph.D., instructor in zool- 
ogy, University of Missouri: the chemistry of the 
echinoderm egg. (Scientific assistant.) 

William J. Moenkhaus, Ph.D., professor of 
physiology, University of Indiana: the develop- 
ment of certain fish eggs, after fertilization with 
spermatozoa from other species or genera. (WSal- 
aried investigator. ) 

R. C. Mullenix, Ph.D., professor of biology, 
Yankton College: the development of the neuro- 
fibrille in the eighth cranial nerve of Fundulus 
heteroclitus. 

Raymond C. Osburn, Ph.D., instructor in zool- 
ogy, Barnard College, Columbia University: a 
systematic study of the bryozoa of the Atlantic 
Coast. (Salaried investigator.) 

George H. Parker, Ph.D., professor of zoology, 
Harvard University: (1) the sensory reactions of 
the dogfish; (2) tests of the hearing of various 
fishes. (Salaried investigator.) 

Fernandus Payne, graduate student, Columbia 
University: studies of chromosomes. 

Henry F. Perkins, Ph.D., assistant professor of 
zoology, University of Vermont, spent a few days 
in quest of early stages of Gonionemus. 

Alice Robertson, Ph.D., instructor in zoology, 
Wellesley College: identification and classification 
of bryozoa collected by the steamer Albatross, in 
the northwest Pacific in 1906. 

A. P. Romine, instructor in biology, State Nor- 
mal School, Bellingham, Wash.: a study of local 
crabs. 

George G. Scott, A.M., instructor in the College 
of the City of New York: changes in the specific 
gravity of the blood of fishes, resulting from 
changes in the density of the water. (Scientific 
assistant. ) 

R. W. Sharpe, M.Sc., instructor in biology, 
DeWitt Clinton High School, New York City: 
systematic studies of marine entomostraca. 

Ralph E. Sheldon, Ph.D., assistant in anatomy, 
Chicago University: the reactions of fishes to 
chemical stimuli. (Scientific assistant.) 

Bertram G. Smith, instructor in zoology, Syra- 
cuse University: the embryology of Crypto- 
branchus. 


Francis B, Sumner, Ph.D., director of the labo- 
ratory: (1) report upon the biological survey; 
(2) studies of the ecology of the native peri- 
winkle, Litorina palliata (with Jas. W. Under- 
wood). 
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James W. Underwood, teacher of biology, high 
school, Negaunee, Mich.: color variation and other 
features of the natural history of Litorina pal- 
liata. (Scientific assistant.) 

Donald D. Van Slyke, Ph.D., assistant in Rocke- 
feller Institute for Medical Research: the action 
of enzymes. 

Edward M. Weyer, Ph.D., professor of philos- 
ophy, Washington and Jefferson College: the be- 
havior of the remora. 

The facilities of the laboratory have 
likewise been utilized to a considerable ex- 
tent during the months not comprised in 
the regular summer session. Dr. B. M. 
Davis and Mr. George T. Hargitt occupied 
tables during the spring of 1908, and Dr. 
Davis has enjoyed the privileges of the 
laboratory throughout the entire winter of 
1908-9. For the past three years the di- 
rector has resided almost continuously at 
Woods Hole, oceupied primarily with the 
report upon the biological survey. In the 
compilation of this report he has been as- 
sisted, first by Mr. J. W. Underwood and 
later by Miss E. M. Chapman. From time 
to time requests have been received from 
investigators at various institutions for 
materials for embryological or other 
studies, or specimens of marine plants 
and animals. Some of these persons have 
come to Woods Hole for this purpose. 
While it is far from the policy of the 
bureau to operate a supply department 
for the free distribution of marine speci- 
mens, such requests for materials have in 
special cases been granted. In general it 
may be said that the demand for a marine 
laboratory which shall be operated continu- 
ously throughout the entire year is in- 
creasing, and it is the frequently expressed 
hope of many persons that the Bureau of 
Fisheries will in time be able to make 
provision for the maintenance of such a 
station at Woods Hole. 

During a portion of the coming season 
the director will be relieved of all adminis- 
trative duties in connection with the lab- 
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oratory, in order that he may complete 
several pieces of unfinished work. During 
this period, Dr. Raymond C. Osburn, of 
Columbia University, will serve as acting 
director. 

It is requested that applications for 
laboratory tables shall be submitted at the 
earliest possible date. 


Francis B. SUMNER 
Woops Mass., 
April 30, 1909 


THE PLANS AND WORK OF THE GEORGE 
WASHINGTON UNIVERSITY 


THE discussions in the public press seem to 
call for an authoritative statement of the edu- 
cational work and condition of the Univer- 
sity. 

1. Prior to 1902, when the present adminis- 
tration assumed charge, there was a day col- 
lege, with less than a hundred students, and 
a faculty of eleven professors and teachers. 
There was also the Corcoran Scientific School, 
doing undergraduate work in the evening, 
which was conducted by the professors of the 
day college. These professors received salar~ 
ies in the day college ranging from one thou- 
sand to eighteen hundred dollars a year, and 
seventy-five per cent. of the students’ fees for 
the evening work. This arrangement was 
made between the faculty and the university 
to prevent any liability on the part of the 
university for the expenses of the evening 
college. In this college there was some work 
given in engineering and architecture. The 
Law School was conducted by lawyers in 
practise and judges in service, no one giving 
his entire time and attention to its manage- 
ment or to teaching. The Medical School 
was conducted in the same way, by practising 
physicians, there being no professional teach- 
ers employed giving their whole time to the 
educational work. 

2. The first change adopted under the pres- 
ent administration was to discontinue the 
Corcoran Scientific School, merge it with Co- 
lumbian College, and require all class-room 
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work to be done between the hours of nine in 
the morning and half-past six in the after- 
noon; the laboratories and libraries to be kept 
open, with assistants, until ten o’clock. The 
objects in view were to unite the student body 
and create a spirit of unity, and place all the 
college work upon the basis of absolute equal- 
ity. The entrance requirements were ad- 
vanced to conform with those of eastern col- 
leges. Part of the work taken by full-day 
students and all of the work of the part-day 
students was given in the afternoon between 
half past four and half past six o’clock, so 
that the two groups came into class-room as- 
sociation. As the students employed during 
the day do not have the same time for the 
preparation of their class work, they were 
limited to a less number of hours per week. 
This increased the period within which the 
half-day students could earn a degree by one 
or two years. The effect of this change upon 
the faculty was to put all of the professors 
on a salary basis, cutting out the fee system. 
In the 
ion as to the wisdom of this change. 


faculty there were differences of opin- 


3. The next change inaugurated was to em- 
ploy professional teachers in the professional 
schools. In the Law School, four men, ex- 
clusive of the President, are now employed. 
who give their entire time to teaching. They 
teach by the ease method, which requires much 
time in preparing for class work and trained 
This does not 
displace or in any way discount the excellent 
work done by lawyers and judges of very high 
standing who are still conducting work in the 


ability to impart knowledge. 


school. Its purpose was to establish in the 
City of Washington a law school of the type 
prevailing in the best universities, where men 
who desire the most thorough training in the 
law would be able to secure it. A full day 
law course beginning in the morning was es- 
tablished, with fourteen hours work per week 
required. This was done to attract the stu- 
dents who give all their time to study and de- 
sire to have it fully occupied. An afternoon 
course of ten hours per week is given for stu- 


dents employed through the day. Thus the 


needs of the two groups of students were met. 
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To the students giving part of their time a 
less number of hours is required, but the same 
quality of teaching provided. By increasing 
their attendance to four years afternoon stu- 
dents may cover the entire work while full 
day students complete it in three years. The 
part-day students may receive the Bachelor of 
Law (B.L.) degree at the end of the third 
year. This plan has met with hearty approval 
from students who are serious-minded and de- 
sire to secure the best legal education. These 
changes have raised our standing in the As- 
sociation of American Law Schools, and en- 
able our graduates to pass successfully the 
Bar examinations in all the states. Not one 
graduate last year failed in these examina- 
tions. 

4. The changes in the Medical School in- 
volve practically the same educational prob- 
lem and were met with the same objections 
as those in the Law School. The administra- 
tion advocated the extension of the labora- 
tories and the employment of specially trained 
men to teach the laboratory courses. This 
was done and resulted in the employment of 
four professional teachers on regular salaries 
to do this work. The expense involved was 
the increase of the salary list and the ex- 
penses in establishing and maintaining the 
laboratories. Another change was to in- 
crease the clinical teaching, first by requiring 
men in their graduating year to give their 
full time to the work in order that they might 
give full time to the clinic. This was after- 


_wards still further advanced by making the 


school a full day school, so that students 
would have their whole time both for labora- 
tory and clinical courses. Didactic lectures 
are still continued and should be, but the lab- 
oratory and clinical teaching is essential to a 
scientific training. The effect of these 
changes was to decrease the number of stu- 
dents and the income, at the same time in- 
creasing the expenses; but it enables us to 
retain our position in the Association of 
American Medical Schools, and enables our 
graduates to take the medical examinations 
before all State Boards. It gives us a better 
standing among medical institutions, and 
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most of all, will, when the plan is thoroughly 
worked out, give to each student a thorough 
training that will enable him to take a high 
position in his profession, and thus give addi- 
tional reputation for the school. 

5. It will be observed that in all these 
changes there was but one object in view, to 
improve the educational standards and meth- 
ods, bringing them as near as our resources 
would permit for the standards and methods 
prevailing in the best institutions. We 
would not claim to have attained all we hope 
to attain. This is not the fault of the plans 
but beeause of the lack of funds to completely 
earry out the plans in all particulars. The 
advances made, however, are great and the 
advantages to the students and the univer- 
sity are manifest. It would be a matter of 
profound regret to have these new develop- 
ments abandoned. Washington needs pro- 
fessional schools of the highest type and 
should have them. 

The next change made was to segregate the 
work done in engineering and architecture 
from the liberal arts college. The College of 
Engineering, the division of architecture, 
were established. This involved some in- 
crease in the expenses, but it has added a fine 
body of over 200 students to the university, 
thus increasing the income from students’ fees. 
Additional work was provided in purely tech- 
nical courses, and through the generous gifts 
of apparatus by friends, a good laboratory 
in electrical engineering was created, and 
a beginning made in a mechanical labora- 
tory. In establishing the College of Engi- 
neering it was not intended to make a com- 
plete polytechnic school, but simply to put in 
technical courses and allow the students to 
take about half of their work in the liberal 
arts college. 

The moving cause for this change was to 
give the young men of Washington an oppor- 
tunity within their means to prepare them- 
selves for skilled service in the great profes- 
sions of engineering and architecture. Wash- 


ington, with few industrial or commercial 
openings, offers few opportunities for high 
grade skilled employment to the rising genera- 
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tion. Without university training in these 
lines, young men stand little chance of suc- 
ceeding in the states, where the great state 
universities and privately endowed institu- 
tions are training thousands of young men in 
these lines. That the situation demanded the 
establishment of these schools is demonstrated 
by the large body of students from this city 
who are taking the courses. 

7. In the act of congress providing for the 
organization and a salary scheme for the 
teachers in the public schools of the District 
of Columbia it was provided that new ap- 
pointees to certain positions in the high 
schools should have a college education, in- 
cluding the subjects of psychology and peda- 
gogy. These requirements shut the doors of 
these positions to young people in the district 
who are financially unable to go to colleges 
outside of the district. This prompted us to 
put in the division of education. In this 
division, we have a professor of psychology, a 
professor of education, and two lecturers upon 
school administration. It is not claimed that 
this is a rounded teachers’ college, but it does 
give, by very competent teachers, the courses 
required by the act of congress, which, taken 
in connection with the course for the bachelor 
of arts degree in the College of Liberal Arts 
enables the graduate and holder of a teacher’s 
diploma to secure the highest positions in the 
public school - system. These technical 
courses are substantially taken care of by the 
tuition fees of the students taking the courses. 
These fees do not cover the whole expense of 
the education of the student, for the great 
body of the work is taken in the College of 
Liberal Arts. We assumed that if the tuitions 
would meet the expense of the technical work, 
we should add to the numbers taking the 
liberal arts course, meet a pressing demand 
and serve our city in advanced education of 
teachers for the public schools. 

8. The College of the Political Sciences is 
the outgrowth of the old school of jurispru- 
dence and diplomacy. Every scholar in this 
field recognizes that there are peculiar advan- 
tages for carrying on this work in the city of 
Washington and that the effect upon students 
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living for a time in this city and observing 
the powers of the federal government in action 
_is most beneficial to the country at large. 
This college has received special contributions 
towards its current expenses. During the 
present year it received ten thousand dollars 
pledged for next year. We have limited the 
scope of the work to two years of undergradu- 
ate and two of graduate study, making the en- 
trance requirement two years of college work. 
This brings all students, for the first two 
years, into the Liberal Arts College, but al- 
lows them free election of the courses in the 
political sciences in the third and fourth years 
of their undergraduate studies. The object 
in making it a separate organization was to 
secure contributions and endowment for the 
work which could not be done successfully if 
it was merged in a college of the liberal arts. 
Experience in other institutions has shown 
that a faculty of the political sciences is more 
successful when conducting the work within 
its own field. 

9. It will be observed that all of these small 
branches that have put out from the main col- 
lege are confined entirely to technical courses 
and are intended to furnish the minimum 
amount of such courses required to meet exist- 
ing demands in the District of Columbia. 
The center of it all is the College of Liberal 
Arts, and in each of these special branches the 
new students have increased the numbers in 
the Liberal Arts College, while their tuition 
fees have nearly paid the salaries of the tech- 
nical teachers, except in the College of the 
Political Sciences, and there the deficiency 
has been made up by special contributions. 

10. In order to carry out these plans and do 
the work on the lines proposed, it has been 
necessary to fit up and maintain new labora- 
tories and to increase the library facilities. 
In 1902 we had five or six thousand volumes 
of books in the whole institution; to-day we 
have about forty thousand volumes. 

11. The foregoing constitutes all of the 
policies of the present administration which 
have been criticized or condemned by mem- 
bers of the college faculty and I put them 
forth without argument, in order that the 
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people of Washington may determine whether 
these plans have been educationally sound, 
and whether or not a university serving the 
community in all of its needs is worthy of 
their confidence and support. Professors who 
opposed these educational advances, finding 
that there was call for efforts to maintain the 
university, went to the trustees and proposed 
to take the university and run it for the fees, 
provided the president was removed and their 
policies could prevail. 

Had this concerted effort been successful 
with the trustees, not only would the “ salary 
of the president” have been saved, but this 
new work would have been stricken down and 
many of the new professors would have been 
discharged. It is a matter of conjecture 
whether, had this plan succeeded and fifteen 
or twenty professors been discharged, there 
would have been a proportionate increase in 
the agitation of the public mind. 

13. In regard to the pensioning of teachers, 
so far as I understand it, it has always been 
construed where a pension system existed that 
when a professor has become entitled to a 
pension, either by length of service or by age 
limit, he has the right to retire voluntarily at 
any time, and the university has the equal 
right to retire him when for any cause it 
seems expedient to do so. In the recent ac- 
tion it became necessary to reduce the ex- 
penses about twenty-five thousand dollars, and 
to distribute that retrenchment among each 
of the departments of the university. Of 
necessity the services of some of the teachers 
had to be dispensed with, and in selecting the 
ones to be retained, all things being equal, it 
was natural to retain those who were thor- 
oughly in harmony with the general plans and 
development of the university. 

The action of the Carnegie Foundation in 
assuming that the university had no option 
but could retire only those eligible who volun- 
tarily sought retirement seems to be contrary 
to the usual construction of pension systems. 
Waiving this point, however, their action in 
our case was hasty and arbitrary. As the 
secretary sought to give the widest possible 
publicity to the injury done the university by 
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giving their letter to the press, I give my 
letter in reply, which states the facts regard- 
ing the procedure. It reads as follows: 


June 11, 1909. 
De. Henry S. Pritcuett, President, 
The Carnegie Foundation for the Advance- 
ment of Teaching. 

Dear Sir: Your letter of June fourth was re- 
ceived while we were in the midst of Commence- 
ment week, and for that reason the answer has 
been delayed. Immediately upon the receipt of 
your communication it was presented to a special 
meeting of the Board of Trustees. 

It is a matter of sincere regret on the part of 
every one who has read the letter that your 
organization, with its high aims for the advance- 
ment of all true efforts in educational work, 
should have taken this action without any notice 
to the university and without giving it any op- 
portunity to be heard upon the real and apparent 
reason for your action, as shown by your letter. 
That an institution of learning, with fifteen hun- 
dred students, should be struek such a blow with- 
out warning or opportunity to correct any defects 
in its administration that might be shown, is 
difficult to comprehend, and as expressed by others 
than myself, almost impossible to believe. Your 
agent arrived here on Wednesday morning, the 
second instant, and was shown every courtesy that 
could be accorded to him. Our deans, who have 
the immediate charge of the educational work, 
although in the midst of examinations, gave up 
their time and showed him every consideration. 
At the end of the examination he came to my 
office and expressed in the most hearty and gentle- 
manly way his appreciation of the attention that 
had been shown him by the secretary of the uni- 
versity and by the deans. I asked him to make 
any criticisms that he desired to make to me, and 
assured him that we should be glad to correct any 
defects in our system that could be corrected. 
He made a few remarks regarding some of the 
work, part of them complimentary and part in 
friendly criticism, but there was no intimation 
that it was contemplated, or that the investiga- 
tion was with a view to terminating the relation 
between the foundation and this university. Since 
the action has been taken it has been stated by 
Dr. Sterrett that the agent spent two hours with 
him and part of the time with Dr. Gore regarding 
the matter of their retirement. What they said 


of course I do not know. Had there been a fair 
investigation of that question with a view to your 


SCIENCE 


991 


taking action regarding it, I respectfully submit 
that the other side of the question should have 
been heard. To assume that there is but one side 
to an issue is not only unfair but tends to create 
the impression that it is desired to hear only 


one side. 


Since coming here in 1902 I have had but one 
aim, and that is to gradually make the institu- 
tion a true university, serving this community in 
all possible lines of higher education—a commu- 
nity that has pressing needs for such advantages. 

From my acquaintance with you I can but 
believe that upon mature reflection you will see 
the injustice that has been done, and will accord 
a hearing to the university. 

With very great respect, I am, 

Sincerely yours, 
CHARLES W. NEEEDHAM 


15. In reference to the financial conditions 
of the university, the treasurer has handed me 
a comparative statement of the assets of the 
university in 1900 and the assets at the close 
of the fiscal year 1908, which shows that in 
1900 the gross assets of the university, in- 
cluding everything, were $905,279.45 and the 
liabilities were $325,719.61, leaving the net 
assets $579.559.84. In 1908 the total assets 
were $1,365,503.22, the liabilities $489,004.24, 
leaving the net assets $876,498.98. The in- 
crease in the indebtedness during the last 
period was occasioned by the completion of 
the new Medical School building and the Hos- 
pital in 1901-2, and indebtedness created to 
meet deficiencies in current expenses. 

Of the foregoing assets the productive in- 
vestments in 1900 were $223,509.65. In 1908 
they were $127,740.91. This change in the 
productive assets was caused by the drain 
upon the funds occasioned by the increase in 
the cost of maintaining the university. The 
contributions toward the current expenses 
were insufficient to meet the annual deficit, 
and thus funds, which were properly appli- 
cable, had to be used to pay the salaries and 
current expenses or close the doors to progress. 

It must be borne in mind that the univer- 
sity has always had a deficit. Its productive 
funds have never been sufficient to meet its 
expenses. In round figures $125,000 of the 
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indebtedness in 1900 represented borrowed 
money to pay accumulated deficits. Since the 
new policy went into effect the annual deficits 
have necessarily been larger than they were 
before, and have been incurred with the au- 
thority of the board of trustees, in the belief 
that the improvement of the educational 
standards and work, with the increased num- 
bers of students coming in upon higher en- 
trance requirements would so demonstrate the 
needs of such a university in this district that 
broad-minded and beneficent men would come 
to its aid and support the movement. It had 
been demonstrated by numerous efforts that 
no money could be obtained for the old uni- 
versity. 

We need to secure for the expenses next 
year, 1909-10, $55,000 to keep the university 
going on its present plans. This budget has 
been approved by the board, and if the money 
is not provided it will again have to be paid 
out of existing assets. It is apparent that this 
process of meeting annual deficits out of the 
assets can not go on very long. The univer- 
sity must have financial support. If congress 
will give to the District of Columbia the same 
consideration that it gives to every state and 
territory and Hawaii and Porto Rico, by ex- 
tending the benefits of the Morrill act to this 
district, and designating this university to 
receive the money, the appropriation would 
pay a little over one half of the deficit next 
year. We are doing the work required under 
the Morrill act in the mechanic arts to justly 
entitle us to the benefits of this fund. There 
is no other institution in the district that is 
carrying on work of university grade in the 
mechanic arts. If the citizens of the District 
of Columbia will do as Baltimore did for 
Johns Hopkins when it was in financial straits 
and what has been done in other cities for 
other institutions, raise by subscription a fund 
of $200,000, payable in five annual install- 
ments of $40,000 each, this, with the benefits 
of the Morrill act, would enable the university 
to go forward on its present plans and do its 
work for the district. With five years free 
from financial anxiety we could hope to thor- 
oughly establish the university upon its new 
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basis, by appeals to the country at large for 
adequate endowment. 
Cuartes W. NEEDHAM, 
President 
THE GEORGE WASHINGTON UNIVERSITY, 
WASHINGTON, D. C., June 21, 1909 


PRESENTATION OF A BUST OF DARWIN 


At the Darwin celebration held in Cam- 
bridge, England, from June 22 to 24, a bronze 
replica of the bust of Darwin, by Mr. William 
Couper, which was presented by the New York 
Academy of Sciences to the American Mu- 
seum of Natural History in February last, 
was presented to Christ’s College by the Amer- 
ican delegates on behalf of those who recognize 
the influence of Darwin on American thought 
and science. A letter recently received from 
Professor Shipley states that the acceptance 
of this bust would take place at the time of 
the garden party on June 23. 

The American institutions and individuals 
that have voluntarily contributed towards de- 
fraying the expense of this gift, its transporta- 
tion and its erection in Cambridge (about 
$1,000) are as follows: 

Ann Arbor—Research Club of University of 
Michigan. 

Cambridge—Dr. Alexander Agassiz, Dr. Theo- 
bald Smith. 

Chicago—University of Chicago. 

Cold Harbor, L. I.—Dr. 
Davenport. 

Ithaca—Cornell University. 

New Haven—Connecticut Academy of Arts and 
Sciences, Professor Tracey Peck, Professor Russell 
H. Chittenden. 

New York—Columbia University, Dr. E. B. 
Wilson, Professor Henry Fairfield Osborn, Mr. 
Charles F. Cox, Mr. M. Taylor Pyne, The Amer- 
ican Museum of Natural History, Dr. Hermon C. 
Bumpus, Brooklyn Institute of Arts and Sciences. 

Pasadena—Dr. George E. Hale. 

Philadel phia—University of Pennsylvania, Phil- 
adelphia Academy of Natural Sciences. 

Pittsburgh—Carnegie Institute. 

Princeton—Princeton University, Professor W. 
B. Seott, Professor O, W. Richardson. 

Washington—Smithsonian Institution, Dr. Rob- 
ert S. Woodward, Washington Academy of Sci- 
ences. 


Spring Charles B. 


} 
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SCIENTIFIC NOTES AND NEWS 


Dr. WituiAM H. WE cH, professor of pathol- 
ogy in the Johns Hopkins University, has been 
elected president of the American Medical 
Association. 

Proressor E. W. Morwey has been elected 
honorary president and Dr. W. H. Nichols 
acting president of the Seventh International 
Congress of Applied Chemistry, which has 
accepted the invitation extended by the con- 
gress through the president and the secretary 
of state, to meet in this country in 1912. 

Mr. OrvitteE Wricut and Mr. Wilbur 
Wright were presented on June 19 with the 
gold medal authorized by congress, a medal 
on behalf of the state of Ohio and a medal on 
behalf of the city of Dayton. 

Governor Sioan, of Arizona, has appointed, 
as territorial geologist, William P. Blake, 
Se.D., emeritus professor of geology in the 
University of Arizona. 

Proressor F. W. Putnam has been ap- 
pointed professor emeritus of anthropology in 
the University of California. 

Tue University of Pennsylvania has con- 
ferred its doctorate of laws on Dr. Charles B. 
Penrose, formerly professor of gynecology at 
the university. 

Brown University has conferred its doc- 
torate of science on Dr. C. V. Chapin, pro- 
fessor in the Harvard Medical School and 
superintendent of public health in Provi- 
dence; on Mr. J. B. F. Herreshoff, the chemist 
of New York City, and on Dr. W. C. Gorgas, 
of the Isthmian Canal Commission. Dr. 
Gorgas has also received the doctorate of laws 
from Jefferson Medical College. 

Dr. GeorGe E. MacLean, president of the 
Iowa State University, gave the commence- 
ment address at Syracuse University and the 
degree of doctor of laws was conferred on him. 

THe University of Glasgow has conferred 
its doctorate of laws on Dr. C. S. Sherrington, 
professor of physiology at Liverpool and on 
Mr. W. H. Maw, editor of Engineering. 

THE senate of the University of Michigan 
has presented Dr. Angell with an address en- 
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grossed in parchment and bound in silver 
covers with symbolic designs. 


A COMMITTEE has been formed in Dublin to 
present Professor Fraser with some token of 
respect on the completion of his twenty-five 
years as professor of anatomy in the school of 
the Royal College of Surgeons in Ireland. 


Dr. ANDREW WALKER MCALEsTER, professor 
of surgery and dean of the School of Medicine 
of the University of Missouri, has resigned 
from the faculty of the school with which he 
has been connected since 1873. 


ProFEessoR JOHN CLELLAND, of the Univer- 
sity of Glasgow, who has held the chair of 
anatomy since 1877, and Professor William 
Jack, who has held the chair of mathematics 
in the same institution since 1879, are about 
to retire from active service. 


Dr. W. P. Mason, professor of chemistry in 
the Rensselaer Polytechnic Institute, has been 
elected president of the American Waterworks 
Association for the meeting to be held next 
year in New Orleans. 


THe Harben gold medal for eminent ser- 
vices to the public health, has been awarded 
to Professor E. von Behring, of Marburg, and 
Lieutenant-Colonel W. B. Leishman, professor 
of pathology, Royal Army Medical College, 
has been appointed the Harben lecturer for 
the year 1910, and Professor Angelo Celli, of 
Rome, the Harben lecturer for the year 1911. 
The Harben lectures for 1909 were delivered 
by Professor R. Pfeiffer, of Breslau, on June 
21, 23 and 25. 


LIEUTENANT Epwarp H. SHACKLETON ar- 
rived in England on June 10. He will ad- 
dress a meeting of the Royal Geographical 
Society at the Albert Hall on June 28, when 
the special gold medal of the society will be 
presented to him by the Prince of Wales. At 
a luncheon given in his honor at the Royal 
Geographical Society on June 15, Lieutenant 
Shackleton announced that he contemplated 
another Antarctic expedition at an early date. 


A CABLEGRAM to the daily papers states that 
Professor T. C. Chamberlin, Dr. E. D. 
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Chamberlin and Mr. R. T. Burton have re- 
turned to Pekin, after investigations on be- 
half of the University of Chicago, of China’s 
material and intellectual resources and the 
possibility of American cooperation in de- 
veloping education in China. 

Durinc the present season the Oklahoma 
Geological Survey will carry on two lines of 
investigation. Professor D. W. Ohern will 
have charge of a party in the oil fields in the 
northeastern part of the state, investigating 
the occurrence of clay, cement rock, building 
stone and other structural material in that 
region. Mr. L. L. Hutchinson, assistant di- 
rector of the survey, will have charge of in- 
vestigations on asphalt in southern Oklahoma. 

PRESIDENT WuitTNEY has appointed the fol- 
lowing committee to represent the American 
Chemical Society in connection with the Hud- 
son-Fulton celebration: M. T. Bogert, Chair- 
man, New York; L. H. Baekeland, Yonkers; 
W. G. Tucker, Albany; M. A. Hunter, Troy; 
Edward Ellery, Schenectady. 

Mr. Witrrep H. Oscoop, of the U. S. Bio- 
logical Survey, has accepted a position as as- 
sistant curator of mammalogy and ornithol- 
ogy in the Field Museum of Natural History 
of Chicago and will take up his new duties on 
July 1. 

Dr. S. A. Barrett has been appointed to the 
ecuratorship of anthropology of the historical 
department of the Public Museum of the city 
of Milwaukee. An addition to the building, 
covering about 19,000 square feet and four 
stories in height, exclusive of basement which 
will contain a large lecture hall and assembly 
rooms, is now being erected. 

Mr. Witus L. Moore, chief of the Weather 
Bureau, is at present in England. 


Dr. H. D. Reep, assistant professor of neu- 
rology and vertebrate zoology in Cornell Uni- 
versity, will leave this country on July 22 for 

He will be absent about a 
Six months of this time will 


study in Europe. 
year and a half. 


be spent at the Naples Marine Laboratory 
and a year at Freiburg. 

Mr. L. C. Sniper, A.M., University of Indi- 
ama, who was recently elected to a position of 
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chemist of the Oklahoma Geological Survey, 
will spend the summer at the United States 
Geological Survey testing laboratorics at 
Pittsburg, Pa., conducting a series of tests 
on Oklahoma clays. 


Mrs. Evten H. Ricuarps, of the Massachu- 
setts Institute of Technology, who is to pre- 
side at Denver at the sessions of American 
Home Economic Association, is to deliver an 
address before the Western Association of 
Technical Chemists and Metallurgists on 
“ The two modern dragons—bad air and dust.” 
From there she will go to the University 
of California to deliver two courses of lec- 
tures on euthenics and sanitation. 


A portrair of the late George Chapman 
Caldwell, professor of chemistry at Cornell 
University, has been painted, for presentation 
to the university by his colleagues and former 
students. Dr. Andrew D. White made the 
presentation address and Dean Crane received 
the portrait on behalf of the university. 


A MONUMENT in honor of the eminent sur- 
geon Mikulicz, who died in 1905, has been un- 
veiled in Breslau with an address by his suc- 
cessor Professor Kiittner. 

AT a meeting of subscribers to the statue of 
Lord Kelvin for Belfast, held on June 2, it was 
resolved unanimously that the statue be 
erected in the grounds of the city hall instead 
of in the grounds of Queen’s University. 


THE twenty-sixth annual convention of the 
American Institute of Electrical Engineers 
will be held at Frontenac, Thousand Islands, 
N. Y., from June 28 to July 1, under the 
presidency of Mr. Louis Ferguson, of Chicago. 


THE people of Honolulu already have 
pledged half of the money asked for by the 
Massachusetts Institute of Technology for the 
maintenance of an observatory which the in- 
stitute proposes to establish at the Brink of 
Kilauea for the study of voleaniec action. 
Professor T. A. Jaggar will spend the summer 
there. 

THE department of geology at the Univer- 
sity of Michigan has received from Professor 
Dean C. Worcester, Secretary of the Interior 


June 25, 1909] 


for the Philippine Islands and at one time a 
member of the faculty of the university at 
Ann Arbor, the gift of a unique collection of 
photographs of the volcanoes in the Philippine 
Islands. These excellent photographs, more 
than two hundred in number, have been taken 
mainly by Professor Worcester himself in con- 
nection with his many journeys through the 
islands, and for the most part are of volcanoes 
which have never before been photographed. 
Among them are a considerable number of 
prints of a voleano 1,600 feet in height, which 
in 1871 was suddenly thrown up over a fissure 
in a level plain only 400 yards distant from 
the town of Catarman on the Island of Cami- 
guin, north of Mindanao. 

Mr. Zaccneus of the Princeton Ob- 
servatory, discovered a comet June 15°.80 
Greenwich mean time, in R. A. 1°39" 54%, 
Dee. + 28°55’. The comet is visible in a 
small telescope. “ Motion rapidly northerly.” 

Dr. Epwixn B. Frost, director of the 
Yerkes Observatory and managing editor of 
the Astrophysical Journal, announces that the 
subscription price of the journal has been in- 
creased from four to five dollars. He writes: 
“Tt is obvious that a periodical of a strictly 
scientific character like the Astrophysical 
Journal, even though conducted without ex- 
pense for contributions or for editorial or 
clerical assistance, can not be self-supporting. 
The large number of costly illustrations, 
which are necessary to properly elucidate the 
text and to place before the reader as nearly 
as possible the author’s original scientific evi- 
dence, constitute a large item of expense, 
which has been increased very materially of 
late by concerted action of engravers. The 
considerable amount of tabular matter ac- 
companying many of the articles also adds 
largely to the cost. In spite of the use of 
monotype composition for much of the text, 
the cost of manufacture has been gradually 
increasing, in accordance with the general 
tendency toward higher prices. The point 


has been reached where a reduction in the size 
of the journal and in the average number of 
illustrations must be made, or the subscription 
price be increased. The annual deficit of the 
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journal has been met by a subsidy from the 
University of Chicago, which in the last two 
years has been $2,000. An increase in this 
subsidy can not be requested. With the ad- 
vance in subscription price it is expected that 
the size of the journal and the number of 
illustrations will be maintained as during 
recent years. A careful comparison, in res- 
pect to amount of text and illustrations, has 
been made with all! the principal contempo- 
raries of the Astrophysical Journal, both for- 
eign and domestic. This shows that even 
after the present advance, the journal will be 
relatively cheaper than other periodicals of its 
class.” 

AN investigation as to the practicability of 
reforesting the great areas of forest lands. 
which have been devastated by fire and which 
are now lying barren and unproductive is now 
being carried on by the United States Forest 
Service in the Olympic National Forest in: 
Washington. The area selected for the ex- 
periments comprises several thousand acres: 
on the Soleduck River, and was at one time 
covered with a magnificent forest of Douglas 
fir. It was first burned over in 1890 and 
again in 1895. <A third fire over almost the 
same area occurred in 1906, destroying the 
last remnant of the original forest, leaving 
the entire area treeless. In some regions a 
second growth of trees will come in naturally 
after a burn, in the course of a few years time, 
and where this happens artificial means of se- 
curing reproduction is not necessary. There 
are, however, other burns, where new growth 
does not come in readily, due to the adverse 
climatic conditions, absence of seed trees, or 
perhaps to the impoverishment of the soil by 
repeated fires. These areas aré often of very 
large extent and in such cases some means, 
such as planting trees or sowing seed, is neces- 
sary to restore the forest. The burn in the 
Olympic Forest is of this nature and the 
Forest Service is planning to conduct a series 
of experiments to determine the proper meth- 
ods of reforesting the area. Douglas fir will 
be the species used. It is believed that on the 
greater part of the area simply scattering the 
seed over the ground in the fall before the 
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snow falls or in the early spring will be suffi- 
cient to start a new growth. On other por- 
tions of the area, however, where a growth of 
grass and weeds has covered the ground, it 
will probably be necessary to work the seed 
into the soil by raking or dragging brush over 
the ground. In some localities sowing by 
what is called the seed spot method in which 
several seeds are dropped together in spots 
and covered with soil will probably be suc- 
methods five 
These 


represent the various conditions found on the 


cessful. To test these various 


experimental plots have been selected. 


burn, such as difference in slope, altitude, ex- 
This fall a large 
quantity of Douglas fir seed will be collected 
and Next 
spring the experiments will be repeated and it 
is expected that the results obtained will indi- 
eate what methods and what seasons of the 
year are best adapted to the conditions found 
When this is accomplished the 


posure and vegetation. 


a quantity sown on each plot. 


on this burn. 


Forest Service will be in a position to com- ' 


mence the reforestation of the Soleduck burn 
on a large scale and to reseed large areas each 
year. It is believed also that the results ob- 
tained will be of value not only in solving the 
problem of restocking the burn in the Olympic 
National Forest, but that much will be learned 
concerning the best methods of reforesting 
denuded areas in other forests throughout the 
Pacific northwest, where conditions are simi- 
lar, and that thus the work may be largely ex- 
tended. 


UNIVERSITY AND EDUCATIONAL NEWS 

Tue University of Wisconsin, the Univer- 
sity of Michigan, the University of Minnesota 
and the University of Toronto have been 
admitted to the regular pension system of 
the Carnegie Foundation for the Advance- 
ment of Teaching. 

Mr. Joun D. Arcupotp has given $300,000 
to Syracuse University, to pay the mortgage 
on the ground of the university which was 
placed in order to build the gymnasium. 

SwarRTHMORE COLLEGE will receive $125,000 
from the General Educational Board, pro- 
viding the sum of $375,000 is raised within 
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two years by the college. The sum of $187,- 
500 has already been subscribed. 


Dr. C. T. WituiaMs, of Pembroke College, 
has given £2,500 to Oxford University for 
scholarships in physiology and human an- 
atomy. 


THE of Mining affiliated with 
Queen’s in Kingston, Ont., is 
about to erect a new chemical building which 
will cost nearly one hundred thousand dollars 
and will probably be ready for occupation in 
October, 1910. In the meantime, indeed very 
soon, two or three appointments to the teach- 
A building for mining 
and metallurgy will also be put up at a prob- 
able cost of fifty thousand dollars. It is the 
gift of a member of the staff of the school, 
Professor Nicol, of the department of mineral- 
ogy. The chemical building is provided by 
the Ontario government. 


School 
University 


ing staff will be made. 


THE department of zoology and geology at 
the Massachusetts Agricultural College will 
this year conduct a ten days’ camp at the 
seashore for introductory work in marine zo- 


ology. The camp will be established at 
Groton, Connecticut, at the mouth of the 


Work will begin at the 
close of the college year. The department 
thus aims to supplement its courses in general 
and economic zoology. The work will con- 
sist mainly in the study of habits, habitats 
problems, in collecting for 
study, dissection and preservation and in 
photographie work. The privileges of the ex- 
cursion are open to students of elective under- 
Reports will be required 
and credit will be given for the work as a part 
of the undergraduate courses. The work will 
be in charge of Professor C. E. Gordon. 

Tue Rev. Henry H. Appel, of York, has 
been elected president of Franklin and Mar- 
shall College, at Lancaster, Pa. Mr. Appel is 
a son of the late Thomas G. Appel, who was 
president of the college for many years. 

Dr. Harotp Penper, of New York City, has 
been appointed professor of electrical engi- 
in the Massachusetts Institute of 
Technology. 


Poquonnock River. 


and ecological 


graduate courses. 


neering 


June 25, 1909] 


Oscar A. JOHANNSEN, assistant professor of 
civil engineering at Cornell University and 
author of researches on the biology of water 
supply, has accepted the professorship of ento- 
mology in the University of Maine. 


Dr. J. E. Kirxkwoop, formerly an investi- 
gator with the Continental-Mexican Rubber 
Company in Mexico, has been appointed as- 
sistant professor of forestry and botany in the 
University of Montana. 


Cuas. H. Taytor, a graduate student in 
geology at the University of Chicago, has been 
appointed assistant professor of geology in the 
University of Oklahoma. 


Proressor H. A. Witson, F.R.S., of King’s 
College, London, has accepted the appoint- 
ment of professor of physics in McGill Uni- 
versity. 

Dr. ArtTHUR LapworTtH has been appointed 
a senior lecturer in chemistry at the Univer- 
sity of Manchester. He is the son of Dr. 
Lapworth, F.R.S., professor of geology at 
Birmingham, and is at present head of the 
chemical department of the Goldsmiths’ Insti- 
tute, New-cross. 


DISCUSSION AND CORRESPONDENCE 


MYLOSTOMID DENTAL PLATES 


In a recent contribution by Dr. L. Hussakof 
on “ Relationships of American Arthrodires ” 
(Bull. Amer. Mus. Nat. Hist., 26, art. 20), a 
peculiar dental element is made known under 
the caption of Dinognathus ferox. The desig- 
nation applies to a supposed new genus and 
species of Arthrodires, of doubtful family re- 
lations, and whose characters are imperfectly 
definable. The position of the plate in the 
mouth is held to be indeterminate, although 
remark is made that “its form is not sug- 
gestive of having been set in a titanichthid 
mandible.” 

Knowledge of this unique structure is the 
more welcome, since, as the present writer be- 
lieves, it dispels the mystery of the missing 
upper dentition of Mylostoma terrelli Newb. 
That the peculiar plate in question belongs to 
the same sort of creature, if not indeed to the 
identical species as that established by New- 
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berry upon the evidence of a solitary man- 
dibular plate (now the property of the Museum 
of Comparative Zoology), seems practically 
certain. At all events it can be provisionally 
associated with the type of M. terrelli with the 
same confidence that actuated Newberry’s the- 
oretical correlation of upper and lower dental 
plates of M. variabile—an hypothesis after- 
wards confirmed beyond peradventure by Bash- 
ford Dean. 

The mylostomid nature of the novel dental 
plate under discussion is unmistakable, one 
might even say self-evident, the moment it is 
perceived to be a compound instead of simple 
element, representing in its entirety the for 
wardly placed pair of palato-pterygoid dental 
plates common to Arthrodires and Ctenodip- 
terines. Among the latter, Heliodus lesleyi 
furnishes an analogous instance of fusion of 
the corresponding parts. 

The newly discovered dental plate is signifi- 
cant for yet another reason, namely, for en- 
lightening us as to the extent to which the 
components of the upper dentition of Arthro- 
dires are capable of fusion inter se. Certainly 
in Dinomylostoma, and presumably, also, in 
Mylostoma proper, there is a single pair of 
vomerine, and two distinct pairs of palato- 
pterygoid dental plates. In Dinichthyids, so 
far as known, the two last-named pairs on 
either side are fused into a single “ maxillary ” 
element or “shear-tooth.” Dinognathus is 
peculiar in having the forward pair of palato- 
pterygoid tritors fused into a single plate, 
whose periphery accords fairly well with the 
antero-external contour of the mandible—that 
is, on the assumption that Newberry’s so-called 
M. terrelli and the newly described Dino- 
gnathus ferox relate merely to different parts 
of the same dental apparatus. It is pertinent 
to observe further that a rounded eminence 
occurs in the median line anteriorly, as shown 
in Dr. Hussakof’s figure, corresponding in 
size and position to surface elevations of the 
homologous plates in M. variabile. The man- 


ner in which these eminences interact with 
depressions in the functional surface of the 
lower dentition has been discussed elsewhere. 
As to the occurrence of vomerine teeth and a 
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posterior pair of palato-pterygoid dental plates 
in the new genus described by Dr. Hussakof 
we are still without information, but the pres- 
ence of the latter, at least, may be predicated 
as a logical necessity. 

Newberry’s recognition of M. terrelli as a 
distinct species is justified by appreciable dif- 
ferences between the mandible upon which it 
was founded and those characterized by him 
as M. variabile. Generic differences between 
it and other Mylostomids are now indicated 
by the characters of its (supposed) upper 
dental pavement. Hence, in order to give 
effectiveness to the theoretical association of 
parts here proposed, it becomes necessary first 
of all to unite the two “ species ” of feroxr and 
terrelli; and secondly, to substitute the latter 
specific title, on grounds of priority, as geno- 
type of Dinognathus. C. R. EastMan 

HARVARD UNIVERSITY 


A LAWYER ON THE NOMENCLATURE QUESTION 

Discussions of the past year or two in 
scientific journals—more particularly in Sct- 
ENCE—move the undersigned to free his mind 
on the above subject. Trained first as a zo- 
ologist and later as a lawyer, he now follows 
law as his vocation and zoology as his avoca- 
tion. This is a good combination of school- 
ings for the appreciation of some aspects of 
the nomenclature question. 

In the first place, nomenclature as an art— 
and it is already an art and a very specialized 
one at that—is not science at all, but law pure 
and simple. It is the art of interpreting and 
applying to various states of natural fact the 
unnatural man-made rules which have grown 
up during the last century and a half, partly 
by unwritten custom, partly by precedents, 
and partly by conscious legislation, just ex- 
actly as other systems of law have grown up. 
Doubtless it is because the scientific men who 
handle this body of law have no legal training 
and try to handle it as if it were science (as 
some undoubtedly suppose it to be) that they 
make such a prodigious bungle of it. Their 
chief blunder is that they endeavor to carry 
on and administer and build up this system 
of law without any courts! Consequently 
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every piece of litigation (conducted most un- 
economically and unsystematically by loose 
correspondence and articles in scientific jour- 
nals which ought to be reserved for better 
things) is indeterminate and each litigant re- 
mains of the same opinion still and acts ac- 
cordingly. If merchants and business men 
were so stupid as to try to administer the com- 
plicated rules of their game for themselves, 
to the ruinous neglect of their real interests, 
without special training in the making and 
interpreting of rules, and without tribunals 
for the settlement of their questions, we 
should have an exact parallel to the situation 
which has arisen in zoology and botany. 

Some may doubt my dictum that the field 
of nomenclature is a field of law, not science. 
Let me add to this dictum one to the effect 
that many, if not most, of the questions of 
nomenclature (like many questions of law) 
are of utterly insignificant importance so only 
that they be settled one way or the other, 
quickly, definitely and permanently. Then 
let me cite an instance—and a fair one too— 
illustrative of both dicta. 

Picking up the April number of the Pro- 
ceedings of the Malacological Society of 
London, I see that A. J. Jukes-Brown, a com- 
petent authority in the malacological world, 
differs widely and strenuously, though cour- 
teously, from our own Dr. Dall (a highly 
competent authority) as to the nomenclature 
of certain groups of the Veneride. In part 
his difference turns on different findings and 
interpretations of facts. These are scientific 
differences. The scientific methods of which 
each is master will enable the two men to 
agree—or if they can not reach the same con- 
clusion then to agree to differ. Neither can, 
or should, after his final reexamination of the 
evidence, yield his honest opinion a jot to 
anybody or to any tribunal. But in pert his 
difference turns on the following point. Dr. 


Paul Fischer, in his “ Manuel de Conchyli- 
ologie ” (ete.), did much rearranging and col- 
lating of generic and subgeneric groups. 
For each group he had the habit of naming 
one species with the prefix “ ez.,” standing, of 
Dr. Dall, perhaps not 


course, for “ example.” 


JUNE 25, 1909] 


unnaturally considering it as of little signifi- 
cance whether the species selected as illus- 
trative of a group was called “the type” or 
“the example” of it, regarded Fischer in 
these cases as having designated the type with 
the usual train of consequences under the 
rules. Jukes-Brown holds that of course 
Fischer did nothing of the kind, examples not 
necessarily being types. 

I should be willing to argue either side of 
this if paid for it—but not otherwise! It is a 
law-point pure and simple and a dry one at that. 
It is not of the very smallest import to any 
aspect of science which way it is decided. To 
flip a coin would be a good way to settle it. 
Yet in the present state of things it is quite 
supposable that Dr. Dall and Mr. Jukes- 
Brown, in order to reach a working agree- 
ment as to the nomenclature of the Veneride 
which is of scientific import, may feel com- 
pelled to give considerable amounts of their 
time, and considerable space in a crowded 
journal, to a necessarily inconclusive attempt 
to thresh it out. 

It is a sin and a shame, a reproach to sci- 
ence and scientific men, that the time of 
master specialists, every available moment of 
which is needed by science, should be taken 
up by utterly vain questions like this, which 
any whipper-snapper just out of a law school 
could actually handle better than they can be- 
cause trained for it and not taking it so much 
in earnest. And their time is taken up by 
questions like this, and it has to be under the 
present lack of system. 

And what, pray, is the great difficulty in 
settling these things as they should be settled ? 
If the next International Zoological Congress 
voted to establish an international court of 
five members sitting for three months annually 
to decide in writing every question submitted, 
with or without argument, taking counsel with 
specialists when necessary, publishing its de- 
cisions in an annual volume with or without 
the course of reasoning in each case, how 
many years would it take before the main 
questions were all settled and the business of 
the court reduced to a thin trickle of new 
puzzles? Of course such a court should have 
absolute power to settle absolutely everything 
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nomenclatorial except questions of natural 
fact and scientific interpretation. Equally 
of course it would have to treat the priority 
rule as a prima facie rule made by sane men 
for sane men, not as the superstition and in- 
cubus it has become. If they saw fit to rule 
in one auction catalogue as a nomenclatorial 
source for merely practical reasons, and rule 
out another for similar reasons, they should 
have a free hand to do so without feeling that 
any one by being the first to name, or perhaps. 
mis-name, a natural object thereby acquired 
a vested right to retard the progress of science 
for centuries. Of course in the present ab- 
sence of such a tribunal, or of any tribunal, 
an absolute priority rule has an excuse as be- 
ing the nearest present approach to a universal 
touchstone for our names, and so long as that 
situation endures systematists are bound to 
live strictly up to it. But with such a tri- 
bunal suggested the direful necessity for it 
would pass away, and the “ Museum Smithia- 
num,” 1832, having once been ruled in we 
could then apply its names and learn them 
without the probability of someone’s discover- 
ing next year that the “ Museum Jonesianum ” 
—date hitherto unknown—was in fact pub- 
lished in 1831. Nay more, a discovery that 
the “Museum Smithianum” was a rank 
forgery and in large part non-binomial need 
not worry us. Once ruled in or out, mista- 
kenly or not, it staysso. The name “ Octopus” 
once adjudicated to be the name of the group 
typified by O. vulgaris L. stays so no matter 
how clear the proof that the court ought by 
every known rule to have made it “ Polypus.” 
Is there any ethical question involved? No. 
And does it matter to science which it is 
called? Not an iota so long as we know 
which, 

Would it not tend to “crystallize” and 
“ fossilize” science? No, but it would tend 
to crystallize and fossilize the artificial Latin 
nomenclature of science which ought to be 
crystallized and fossilized, and the sooner the 
better. Of course no tribunal can ever pass 


on the question whether a given form is a 
variety, a subspecies or a species; whether it 
belongs to this or to that genus or subgenus; 
what are the limits of a family; nor on any 


1000 


other question of science properly so called. 
And equally of course nomenclature can never 
be definitely settled. But its puerile and yet 
forbidding aspect can be vastly altered for the 
better. 

Is there any real practical difficulty in the 
way of doing all I have suggested and doing 
it at once? Emphatically no! Men more 
trained to cooperation than scientific men— 
business men, administrators, lawyers, politi- 
cians—would have done it long ago. 

Francis N. 

JAMAICA PLAIN, 

May 21, 1909 


PERSONAL NAMES AND NOMENCLATURE 


THE use of personal names in nomenclature 
which has been somewhat criticized by various 
perhaps defensible under 
certain While its objections 
in many instances have been pointed out yet 
the absurdity of the practise becomes stri- 
kingly apparent when one notes such a paper 
as that on Paleozoic Ostracods in a recent 
volume of the Proceedings of the National 
Museum. In all, sixteen generic names are 
used in the article; nine of these are old and 
seven new. Among the old names, five are 
certainly personal in origin, four may not be, 
although two of these probably are. Among 
the seven new names, absolutely every one is 
personal. Either this indicates an extraordi- 
nary number of distinguished men in this 
field or an unfortunate lack of mental energy 
on the part of the authors. 


correspondents is 
circumstances. 
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SIR WILLIAM GAIRDNER’S PAPERS 

To THe Eprror or Scrence: In response to 
the wishes of Lady Gairdner and her family, 
I have undertaken to edit the medical and 
scientific papers and articles of the late Sir 
William Tennant Gairdner, and to preface the 
collection with a biography. 

In order to render the work as worthy as 
possible of the memory of the late professor, 
IT am desirous of enlisting the sympathy and 
help of his friends. I venture therefore to 


request through your columns that any one 
who has in his possession any letters or other 
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literary remains of Sir William Gairdner will 
be so kind as to communicate with me. 
G. A. Gipson 
3 DrRUMSHEUGH GARDENS, 
EDINBURGH, 
May 12, 1909 


SCIENTIFIC BOOKS 
The Book of Wheat. By Prerer Tracy Donp- 
LINGER, Ph.D., formerly Professor of Mathe- 


matics in Fairmount College. With 60 
illustrations. Pp. xi+ 369. New York, 


Orange Judd Company; London, Kegan 
Paul, Trench, Triibner & Co., Limited. 
1908. 

When we think of the great importance of 
the cereal wheat in the food economy of na- 
tions it is surprising that there has not been 
more written on the subject. The book now 
before us is something that might well have 
been looked for years ago. The’ author has 
furnished portions of his manuscript at dif- 
ferent times to the writer of this review, and 
the latter has, therefore, known something of 
what was to be expected in the book itself. 

Naturally a writer is likely to give more 
prominence, in discussing a subject, to those 
features with which he has come most often in 
daily contact, and so in this instance there is 
proportionately not as much space given to 
the discussion of wheat as a plant as to the 
milling operations, the commercial and eco- 
nomical position, ete. The work is particu- 
larly lacking in its presentation of wheat 
classification, discussion of varieties and 
other matters of botanical and agronomic 
interest. On the other hand, there is a very 
full discussion of the machinery for harvest- 
ing and threshing, crop rotations, fertilizers, 
marketing, milling, prices, movement and 
consumption. A commendable feature, also, 
is the addition of a very complete bibliog- 
raphy, though it must be said that the proof- 
reading of this bibliography was very faulty. 

Considerable attention is also properly 
given to the topic of diseases and insect ene- 
mies. 

In making use of the map (page 9) showing 
wheat distribution, which was formerly pub- 
lished by the U. S. Department of Agricul- 
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ture, it is unfortunate that the author did not 
so change it, in accordance with the sugges- 
tion of the writer, as to put the durum wheat 
district in its correct position. This area, 
however, is properly shown in another map 
on page 48. Not long after the publication of 
the first map by the U. S. Department of Agri- 
culture events occurred in the establishment 
of durum wheat which greatly changed the 
boundaries of the district. 

Because of the lack of special observation 
and training in particular lines the author is 
led into making a few peculiar statements, 
some of which are not well founded; for ex- 
ample, the statement on page 48: “ Common 
bread wheats are usually grown on black soils. 
These soils are not well adapted to fall wheat, 
however, for it is apt to winterkill.” There 
is no good reason for this statement, with the 
possible exception that black soils are often 
heavy and therefore apt to bake and crack 
open, thereby exposing the crown and roots to 
the winter’s cold, but even then rolling the 
ground is a simple remedy. As a matter of 
fact, winter wheat is very commonly grown on 
just such soils. 

Also, on page 51, it is not clear why the au- 
thor should say: “ Winter wheat may be sown 
in spring and spring wheat in the fall. Only 
a very few plants will ripen seed, but when 
this is continuously sown, in three years the 
spring variety will be changed to the winter, 
and vice versa.” (Italics are the reviewers.) 
There are only certain varieties, already on the 
border of these two groups, that we are yet 
certain can be thus changed at all, and even 
these are likely to require much more than 
three years to become completely adaptable in 
the other group. 

There is a slight inaccuracy in the first 
paragraph on page 56, which, however, in this 
case is rather important, as it refers to the in- 
troduction of the present hard winter wheat, 
called here “red winter wheat,” from Russia 
into Kansas. The Department of Agriculture 
did not, as there mentioned, originally intro- 
duce the wheat, but later took active part in 
extending the area by further importations; 
it appears that Russian Mennonites first 


brought the wheat to Kansas. 
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On pages 121 and 122, after describing the 
extensive immigration into the Great Plains 
region and the rapid settlement of that area, 
saying: “ The ‘Great American Desert’ dis- 
appeared from the maps,” and “During a 
series of years in which the rainfall was more 
adequate than usual, the agricultural areas 
leaped forward to the west from county to 
county,” the reader is suddenly brought 
against a fall of cold water by the statement 
that “ Yet the blunt fact remained, and still 
remains, that many millions of acres were 
dead, vacant, and profitless simply because of 
their aridity. This land has little value now, 
for in many places a whole section does not 
yield enough to keep a fleet-footed sheep from 
starving.” Without any question much has 
been said that is extreme on both sides of this 
question of just how profitable may be the 
cultivation of these semiarid lands, but doubt- 
less there is a sane, medium ground to be 
taken. It is certain that, as a rule, much 
more may be produced than is sufficient “ to 
keep a fleet-footed sheep from starving,” but, 
on the other hand, the proper cultivation of 
such districts is in no way child’s play. No 
doubt fair average results can be obtained, but 
the farming must be done by the most intelli- 
gent, up-to-date methods. 

Under the discussion of milling operations 
we have, on page 272, the same old diagram 
of a large flour mill which has been used in 
various other publications, but which would 
not be at all an accurate presentation of our 
present-day, improved mills. 

After these statements of some imperfec- 
tions, of which it must be admitted there do 
not seem to be many, the author is to be 
commended for the ample presentation he 
makes of certain phases of wheat handling, 
giving a particularly full discussion of the 
marketing, price and movement of wheat, in- 
cluding dealings on boards of trade, specula- 
tion, grain privileges, delivery, etc. There is 
considerable discussion, also, of storage, grain 
elevators, the method of bagging on the 
Pacifie Coast, etc. 

The book is rather fully illustrated, particu- 
larly along commercial lines. It is a book 
that will be extremely useful not only to busi- 
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ness men but as a reference work in schools 
and colleges. Mark ALFRED CARLETON 
U. S. DEPARTMENT OF AGRICULTURE 


BOTANICAL NOTES 


GENERAL NOTES 

One of the most interesting of the popular 
bulletins issued by the United States Depart- 
ment of Agriculture is that on “ The Basket 
Willow ” (Farmers’ Bulletin 34) prepared by 
W. F. Hubbard, of the Forest Service. It 
appears that the growing of basket willows 
was introduced into the United States about 
sixty years ago by German immigrants who 
settled in New York and Pennsylvania. It 
has now extended south and west and is rap- 
idly spreading over the non-arid regions of 
the far west. Three species are commonly 
grown for this purpose, viz., Salix amygdalina, 
S. purpurea and S. pruinosa acutifolia, and 
in the bulletin the peculiarities of each are 
given. How to plant, how to prune and care 
for the young trees, how to cut and peel the 
rods, and finally how to prepare them for the 
market are described in a most interesting 
manner. Every botanist who is interested in 
the economic aspects of his science will find 
this pamphlet worth reading. 

Botanists of an ecological turn of mind 
will find in A. W. Sampson’s paper on “ The 


Revegetation of Over-grazed Range Areas” 


(Cireular 158, U. S. Forest Service) an ex- 
ample of how ecology may have some intensely 
practical applications. In the Wallowa Na- 
tional Forest in northeastern Oregon the sheep 
owners overgrazed the land, and it became 
necessary to study the problem of the restora- 
tion of the pastures to their original condition. 
At first this would seem to be an agricultural 
problem, but its solution called for “ an expert 
in plant ecology (Mr. Sampson) and in the 
last analysis the problem becomes an ecological 
one. The paper is commended to ecologists 
for careful study. 

Another agricultural bulletin of high botan- 
ical interest is L. H. Smith’s on “ The Effect 
of Selection upon Certain Physical Characters 
of the Corn Plant” (Bull. 132, Il. Expt. 
Station) in which are given the results of 
experiments in breeding corn (maize) with 
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reference to (1) the height of the stalk, and 
(2) the declination of the ear from the stalk. 
By starting with a particular variety of corn 
and breeeding in opposite directions in the 
fifth generation the average heights of the ears 
on the stalks are three feet apart. In part 
this is due to the increased height of the whole 
plant on one hand, and the decreased height 
on the other, but it is due still more to the 
appearance of the ears from higher or lower 
internodes. Thus the average number of in- 
ternodes below the high-eared corn was 8}, 
while the average for the low-eared corn was 
64, and this was reduced to a little more than 
44 in the last generation. Apparently one 
may breed the ears down to the ground, or up 
out of reach. 

Here may be mentioned W. T. Macoun’s 
“List of Herbaceous Perennials Tested in the 
Arboretum and Botanic Garden of the Cen- 
tral Experimental Farm at Ottawa, Canada,” 
which contains an astonishingly large number 
of species (over 2,100), when one thinks of 
how far north they were grown. 

Under the title “ The Distribution of Woody 
Plants in the Pikes Peak Region” Professor 
E. C. Schneider enumerates 115 species, giving 
altitudes, distribution and descriptive notes. 
It is printed in the Colorado College Publica- 
tion (Vol. XII., Science Series). Fifteeen 
conifers are enumerated, five poplars, fourteen 
willows, six oaks, ete. 

Much more ecological in nature is Professor 
Ramaley’s “ Studies in Lake and Streamside 
Vegetation ” (Uni. Colo. Studies, Vol. V1.),. 
which deals with the plants of Redrock Lake 
near Ward, Colo., at an altitude of over 10,000 
feet above sea-level. It is, we are told, the- 
first of a series of similar papers. It is beauti- 
fully illustrated by many half-tone reproduc- 
tions of photographs. 

That the botanists of Colorado are active. 
is shown by the foregoing, and also by the fol- 
lowing titles of recent papers in the Univer- 
sity of Colorado Studies (Vol. VI.): “ Botan- 
ical Opportunity in Colorado,” by Professor 
Ramaley; “Studies in Mesa and Foothill 
Vegetation ” (including the “ Distribution of’ 
Conifers (4 species only) om the Mesas,” by- 
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W. W. Robbins and G. S. Dodds, and “ Dis- 
tribution of Deciduous Trees and Shrubs on 
the Mesas,” by W. W. Robbins); and “ Bibli- 
ography and History of Colorado Botany,” by 
Edith M. Allison. Under the last title several 
hundred papers are enumerated bearing more 
or less upon Colorado botany. 

Somewhat out of the ordinary is Professor 
De Loach’s bulletin entitled “ The Mendelian 
and De Vriesian Laws Applied to Cotton 
Breeding” (Bull. 83, Georgia Experiment 
Station). It is a plea for the application of 
scientific principles to the breeding of the 
cotton plant, with illustrations from his own 
work, and will repay careful reading. 

The Report of the State Forester of Wis- 
consin for 1907 and 1908 contains much inter- 
esting, and some encouraging matter for the 
lover of forests. Especially pleasing is the 
“ half-tone ” frontispiece which shows a thrifty 
growth of young pines which if protected will 
eventually restock the land with a forest cov- 
ering. 

Not strictly botanical, but worthy of exam- 
ination, is the Second Biennial Report of the 
Wyoming State Board of Horticulture, of 
which the well-known botanist, Professor Aven 
Nelson, is the secretary. The eastern reader 
will be astonished at the photographs of fine 
trees and fruits grown in this new mountain 
state. 

RECENT SYSTEMATIC PAPERS 

Another local manual of botany has ap- 
peared, this time in a region where such a 
thing is much needed. Professor J. R. Wat- 
son, of the University of New Mexico, has 
issued as one of the bulletins of the university 
(No. 49) a pamphlet of a little more than a 
hundred pages consisting of a “ Manual of the 
More Common Flowering Plants Growing 
without Cultivation in Bernalillo County, 
New Mexico.” In his preface the author says 
that it “has grown out of the need of a key 
to the local plants to place in the hands of his 
students. None of the manuals published 
cover this region satisfactorily.” Thus find- 
ing no systematic manual, he very properly 
went to work and made one. That is the 


right spirit for the teacher, and Professor 
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Watson is to be commended for undertaking 
the work. And we say this in spite of the 
poor printing and the numerous typographical 
errors in the pamphlet. One who has had no 
experience with the small printing establish- 
ments to be found away from the large cities 
has no conception of the impossibility of fault- 
less typography under such circumstances. 
So we overlook the form of the little manual, 
and see in it a worthy effort of the author to 
supply a usable book for his pupils. We 
should like to see more teachers willing to 
incur the labor necessary to provide as useful 
a book as this. 

H. Leveille’s “ Monographie du Genre Ono- 
thera,” begun some years ago, has reached its 
third part and includes species from No. 38 
to 54, z. e., those of the “groups” Godetia, 
Clarkia and Boisduvalia. 

Recent numbers of the “ Leaflets of Philip- 
pine Botany ” issued at irregular intervals by 
A. D. E. Elmer, of Manila, include articles 
23 (November 23, 1908) to 29 (February 15, 
1909). The titles are “Synopsis of Rubus” 
(classifying and describing the sixteen species 
and one variety which occur on the island), 
“Threescore of New Plants,” “The Genus 
Itea” (containing two Philippine species), 
“A Fascicle of South Negros Figs” (34 spe- 
cies, of which 5 are new), “ Gesneraceew from 
the Cuernos Mountains,” “New Philippine 
Zingiberacee ” and “ A Score of New Plants.” 
These “leaflets” constitute an interesting 
little journal of systematic botany. 


A NEW LAKESIDE LABORATORY 


A very pretty prospectus announces the es- 
tablishment of the “ Lakeside Laboratory” of 
the State University of Iowa at Okoboji, Iowa, 
by the alumni of that institution. The loca- 
tion is on a bay on the westerly side of Oko- 
boji Lake, in the extreme northern part of 
central Iowa, at the highest elevation above 
the sea of any place in the state. The session 
covers ten weeks, divided into two terms, the 
first from June 21 to July 31, and the second 
from August 2 to August 28. In botany three 
courses are offered in the first term, namely: 
(1) mycology, by Professor Macbride; (2) 
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biology of aquatic plants, by Professor Wylie; 
(3) the nature of plants, by Professor Wylie. 
Opportunities are afforded, also, for research 
work in botany under the direction of the two 
professors named. In the second term, work 
is offered in field ecology and plant taxonomy 
by Professor Shimek. Courses in geology, 
zoology and nature study also are offered by 
instructors. The management of 
this summer-school work is in charge of the 


competent 


director of university extension at Iowa City. 
Cuar.Les E. Bessey 
Tue UNIVERSITY OF NEBRASKA 


SPECIAL ARTICLES 


AND ITS RELATION TO THE BARRING FACTOR 
IN POULTRY 


SEX 


W. J. Sprtytman’ has suggested that the bar- 
ring factor and sex in poultry are correlated 
in such a way that the female is always hetero- 
zygous in respect to sex and aiso barring when 
the other hand, is 
always homozygous in respect to sex and may 


present. The male, on 
be either homozygous or heterozygous in re- 
I have recently performed 
the following experiments, which bear directly 
on this point and confirm his theoretical de- 


spect to barring. 


ductions, 

Experiment 1.—A Buff Rock male (non- 
barred) bred to Barred Rock females give, in 
F, barred 
buff) females. 

Experiment 2—A Barred Rock male bred 
to Buff Rock females (non-barred) or a 
Rhode Island Red female (non-barred) gives 
in F,, all barred birds in both sexes. 

Experiment 3.—A Buff Rock male bred to F, 
females (non-barred) from experiment 1 gives, 
in F,, chicks which do not show the down 
pattern characteristic of chicks from barred 
parents, thus indicating an entire absence of 


males and non-barred (blacks or 


barring in F,, 

These experiments may be formulated thus: 
Using B=barring factor, b= its absence; 
F =the female sex factor, f=its absence 


or the male sex factor. Assume that B and 


F can not occur in the same gamete (Spill- 
Then, 
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man). 
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Experiment 1 becomes bf - bf Bf: bF= 
Bf - bf + bf - bF. 

Experiment 2 becomes Bf: Bf XK bf - bF = 
Bf - bf + Bf - bF. 

Experiment 3 becomes bf - bf XK bf -bF = 
bf - bf + bf - bF. 

Other crosses giving similar results are: 

Experiment 4.—A White Rock male (carry- 
ing barring as a eryptomere) mated with 
Brown Leghorn females gives in F’, both sexes 
barred. 

Experiment 5.—The reciprocal cross, viz., 
a Brown Leghorn male mated with White 
Rock females gives black chicks and chicks 
having a down pattern like that of Barred 
Rock chicks. These chicks, however, are yet 
too young to enable a determination of their 
sex. 

Experiment 6.—A White Rock male (carry- 
ing barring) bred to Buff Rock females gives, 
in F,, both sexes barred. 

Experiment 7.—From the reciprocal cross I 
have only two birds as yet, both barred males. 

Experiment 8.—One of the F’, barred males 
from experiment 7 mated with a Buff Rock 
female gives, in F,, barred and non-barred 
chicks, which are still too young to permit of 
their sex being determined. 

While my results appear to confirm Spill- 
man’s suggestion, I wish to point out that 
experiment 3, rather than experiment 2, 4, 6 
or 8, furnishes us the true test of his sugges- 
tion, for the reason that the presence of the 
F factor may simply prevent the B factor 
from becoming visible under certain condi- 
tions. In some experiments, at any rate, I 
find that the presence of the F' factor operates 
to modify barring, making it appear obscure 
and blurred as compared with males from the 
same parents. On the other hand, we may 
refer this obseuring of barring to some other 
cause, perhaps the heterozygous nature of the 
female. 

The details of these experiments are reserved 
for a later paper. 

H. D. Goopate 

Since the above note went to ScIENCE some 
F, chicks in experiment 3, have reached the 
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stage at which barred chicks usually exhibit 
distinct barring in their first feathers. Such 
barring is absent in these F,, chicks. 

THE TENTH ANNUAL MEETING OF THE 
SOCIETY OF AMERICAN BACTERIOLO- 
GISTS HELD AT BALTIMORE, MD., 
DECEMBER 29-31, 1908 


Tue tenth annual meeting of the Society of 
American Bacteriologists was held in the rooms 
of the laboratories of pathology and of physiology 
of the Johns Hopkins University and Hospital, 
Baltimore, Md., on December 29, 30 and 31, 1908. 

Professor H. L. Russell, of the University of 
Wisconsin, president of the society, occupied the 
chair. 

The scientific program consisted of thirty-two 
papers, all of which aroused much interest; cer- 
tain of them are reproduced in abstract below. 
The society also met in joint session with Section 
K of the American Association for the Advance- 
ment of Science on December 30, when a paper 
on “ Anaphylaxis” was read by one of its mem- 
bers, Dr. M. J. Rosenau, of Washington, D. C. 

About fifty-two persons were in daily attendance 
at the several sessions of the society. 

During the sessions the following matters of 
business were transacted: Dr. William H. Welch, 
of Baltimore, was reelected to represent the so- 
ciety on the council of the American Association 
for the Advancement of Science. To fill the va- 
cancy on the Committee on Methods and Identifi- 
cation of Species, caused by the absence of Pro- 
fessor F. D. Chester, Professor C.-E. A. Winslow, 
of Boston, was duly elected. Professor Erwin F. 
Smith, of Washington, D. C., was delegated to 
represent the society at the approaching meetings 
of the International Botanical Congress at Brus- 
sels in 1910. The question of the society with- 
drawing its affiliation with the American Asso- 
ciation for the Advancement of Science and trans- 
ferring the same to the American Society of 
Naturalists and agreeing to meet with the latter 
body in the future was warmly discussed. It was 
decided to sever the present relations and join 
meetings with the naturalists should they decide 
to meet apart from the American Association for 
the Advancement of Science. 

The following are the names of the officers of 
the society elected for the year 1909: 

President—Dr. J. J. Kinyoun, Washington, 


D. C. 
Vice-president—Dr. Veranus A. Moore, Ithaca, 
| 


SCIENCE 


1005 


Secretary and Treasurer—Dr. N. MacL. Harris, 
Chicago, Ill. 

Council—Dr. W. W. Ford, Baltimore, Md.; 
Dr. F. C. Harrison, Macdonald College, Quebec; 
Dr. H. W. Hill, Minneapolis, Minn.; Mr. Lore A. 
Rogers, Washington, D. C. 

By the election of the following gentlemen, the 
limit to active membership in the society, as de- 
fined by the constitution, has now been reached, 
namely, 125: 

Dr. Burdett L. Arms, assistant director of the 
bacteriological laboratory of the Board of Health, 
Boston, Mass. 

Dr. John W. Connaway, professor of compara- 
tive medicine, and veterinarian in the College of 
Agriculture, the University of Missouri, Colum- 
bia, Mo. 

Mr. George E. Gage, assistant in bacteriology, 
Yale University, New Haven, Conn. 

Mr. Daniel D. Jackson, director of the labora- 
tories, Department of Water Supply, Gas and 
Electricity, New York City. 

Dr. Harry T. Marshall, professor of pathology 
and bacteriology, University of Virginia, Char- 
lottesville, Va. 

Dr. Otto Rahn, assistant professor of bacteriol- 
ogy and hygiene, Michigan Agricultural College, 
East Lansing, Mich. 

Mr. James C. Temple, soil bacteriologist, Georgia 
Agricultural Experiment Station, Experiment, Ga. 


ABSTRACTS OF CERTAIN PAPERS 


Acid Fermentations of Milk: E. G. Hastings and 
B. W. Hammer, University of Wisconsin, Madi- 
son, Wis. 

In milk, buiter and cheese are constantly found 
organisms identical in all important points with 
those supposed to be characteristic of certain 
fermented milks, especially the Bulgarian yog- 
hurt. Production of 3-4 per cent. of acid in milk, 
growth at high temperature characterize the or- 
ganism. The therapeutic value which has been 
ascribed by Metchnikoff and others to the fer- 
mented milks, such as yoghurt, is probably due 
to the composition of the milk, rather than to the 
presence of the peculiar organism. Since oppor- 
tunity is constantly offered for the alimentary 
tract to become seeded with the organism, if it 
finds favorable conditions for growth in the ali- 
mentary tract, it should establish itself, no matter 
how slight the seeding may be, and we should find 
it in the feces constantly. Massive seedings can 
only temporarily establish the organism unless the 
environment is favorable. 
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Some Factors concerned in the Fixation of Nitro- 
gen by Azotobacter: ConRaD HoFFMANN and 
B. W. Hamm™er, Bacteriological Laboratories, 
University of Wisconsin, Madison, Wis. 

The possibility of employing azotobacter for 
artificial soil inoculation, as well as the impor- 
tance of its existence in soil as a nitrogen in- 
creaser, are factors which can not be ignored. 
With these as a basis, the work reported in the 
paper of the above title was performed. It ap- 
pears that some fermentable carbohydrate is 
essential for nitrogen fixation; the same is true 
with reference to the presence of phosphorus and 
some base. The influence of (1) varying amounts 
and kinds of carbohydrates; (2) of varying kinds 
of phosphates (mono-, di and tri-forms), and 
(3) of the period of incubation, were all factors 
which were considered. The employment of the 
sand slope and the large Petrie dish cultures 
proved most efficient in securing the maximum 
development of azotobacter in pure culture. 
Persistence of Anthrax Spores in Raw Water: 

E. G. Hastines, University of Wisconsin, Madi- 

son, Wis. 

Anthrax spores have been found to persist for 
eight years in raw pond water. The longest period 
of persistence in raw water noted previously was 
five months; in sterile distilled water thirty 
months. The water was infected by tannery refuse 
and growth of the anthrax bacillus had taken 
place before or after the sample was taken from 
a stagnant pond. It would seem that the supposi- 
tion expressed by many that the anthrax organism 
can grow in nature is true. 

Synthetic Media for the Isolation of B. coli from 
Water: Maurice L. Dott, Brown University, 
Providence, R. I. 
it was found possible to grow B. coli on one 

per cent. solutions of asparagin if 0.2 per cent. 

of sodium or ammonium phosphate is added. No 
other of the soluble inorganic salts seemed to 
serve. 

Substances having an asymmetric carbon atom 
in their molecule and a CHOH group, such as 
glycerin, ammonium lactate, malic acid, can be 
substituted for the asparagin. These substances 
seem to favor the growth of the B. coli and to 
inhibit the growth of other water organisms. It 
is very likely the presence of this asymmetric 
carbon atom and the CHOH group in the cholic 
acid of bile which gives it these same properties. 

Every red colony developing on litmus-lactose- 
agar made up with glycerin, ammonium lactate, 
or malic acid in addition to ammonium or sodium 
phosphate was a colony of B. coli. On the malic 


SCIENCE 


(N.S. Vou. XXIX. No. 756 


acid plates only red colonies developed and they 

were all B. coli. 

The use of these media in water analysis seems 
most promising. The presence of B. coli even in 
small numbers can be detected by plating large 
amounts of the water without preliminary enrich- 
ment. 

The work is at present being extended to the 
detection and differentiation of B. typhosus. 

The complete paper is in the Journal of In- 
fectious Diseases, 5, 1908, p. 616. 

A Synthetic Medium as a Substitute for Loeffler’s 
Blood Serum in the Diagnosis of Diphtheria: 
F, P. GogHam, Brown University, Providence, 
I. 

The proteid-free medium which in the liquid 
form had been found by Hadley to be favorable 
for the growth and toxin production of B. diph- 
therie was used in combination with agar as a 


substitute for Loeffler’s blood serum. It was as 

follows: 
Calcium chloride .............. 0.08 
Magnesium sulphate ........... 0.32 “ 
Dipotassium phosphate ......... 
Ammonium lactate ............ 
Ferric phosphate .............. 0.08 “ 
0.10 


Distilled water to make 100 parts, 1.5 per cent. 
agar, reaction made + 1 with sodium hydrate. 

It was found possible to make a diagnosis from 
swabbings on this medium in less than fifteen 
hours. 

The organisms were of about the same types 
as on the Loeffler’s blood serum, though there was 
some indication that the granular types were 
more common on the synthetic medium than on 
the blood serum. 

Note on Roup in Fowls; Puitie B. Haney, Divi- 
sion of Biology, Rhode Island Agricultural Ex- 
periment Station. 

The present report is based upon the examuina- 
tion of five fowls which died with the character- 
istic symptoms of “roup.” ‘Che symptoms and 
macroscopical pathological appearances were as 
follows: Onset of disease like simple catarrh; 
watery exudate from nose and eyes; accumulation 
of thick mucus or soft, cheesy exudate in orbital 
sinus, naso-lachrymal canals and palatine space. 
Walls of mouth cavity and anterior esophagus 
whitened and necrotic, sometimes punctated with 
firm, yellowish-white nodules from 1 to 12 mm. 
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in diameter, and rising from 0.5 to 3 mm. from 
the surrounding surface; nodules also present in 
dorsal wall of crop. Esophagus inflamed from 
crop to proventriculus. Small intestines inflamed 
and walls thickened, containing mucus mixed 
with blood. Large intestines usually normal. 
Ceca inflamed once at necks and once at tips. 
Liver in two cases contained small white necrotic 
areas; bile-ducts inflamed and thickened. Kid- 
neys enlarged in one case. Ureters invariably 
packed with urates, which also fill cloaca. Spleen 
enlarged in one instance. 

The microscopical pathological conditions were 
studied in fresh preparations, smears and sec- 
tions. The hard exudate from the orbital sinus 
was shown to be made up of mucus, coagulated 
serum and disintegrated cell substance. The soft 
cheesy matter and the mucus contained numerous 
epithelial cells, many of which contained coccidia 
in the schizont or macrogamete stage; these were 
also found in the free state. Similar bodies were 
also found in great numbers in the mucus from 
the naso-lachrymal canals, palatine space, walls 
of mouth cavity; also from walls of pharynx, 
anterior and posterior esophagus, dorsal wall of 
crop, proventriculus, duodenum, bile-ducts, liver, 
small intestine, large intestine, ceca, contents of 
cloaca and in the excrement of diseased birds. 
The encysted stage of the coccidium, which is 
identical with the organism of “ blackhead,” was 
found in the intestines and ceca, but not in the 
head region. 

No bacteriological examinations were made, but 
it was apparent that the factor, coccidiosis, was 
sufficient alone to produce nearly all the patholog- 
ical conditions observed. As “blackhead” is a 
coccidiosis of the ceca and liver of turkeys, and 
as “white diarrhea” is a coccidiosis of the ceca, 
intestines, duodenum and sometimes of the lungs, 
spleen and liver, of young chicks, so the writer 
believes that many, and perhaps all, cases of 
genuine “roup” are instances of coccidiosis of 
the head region, with or without intestinal com- 
plications. 


White Diarrhea of Chicks: A Study in Avian 
Coccidiosis: Puitie B. Haptey, Division of 
Biology, Rhode Island Agricultural Experiment 
Station. 

“White diarrhea” of chicks is a disease affect- 
ing the duodenum, small intestines, large intes- 
tines, ceca, liver, pancreas, kidneys, spleen and 
lungs, manifesting itself by inflammation and 
eventual necrosis of the epithelial, mucosal and 
submucosal tissues, and terminating fatally in 


SCIENCE 


1007 


the majority of cases, primarily as the result of 
damage to the linings of the alimentary tract, and 
secondarily as the result of bacterial invasion of 
the tissues together with suspended constructive 
metabolism. The aim of the present paper is to 
show the relation of Coccidium cuniculi to this 
disease. 

The macroscopical pathological appearances in- 
cluded the following: (1) occasional inflamma- 
tion of esophagus and proventriculus; (2) in- 
flammation and thickening of walls of duodenum 
and small intestines; (3) distention and thicken- 
ing of walls of the cloaca and large intestine; 
(4) ceca usually inflamed, walls thickened, and 
containing a hard or soft yellow exudate or 
“core”; (5) liver usually contained necrotic 
areas after the thirteenth day of the epidemic; 
(6) pancreas occasionally greatly enlarged, and 
having hard cheesy texture; affection of pancreas, 
liver and duodenum often coincident; (7) lungs 
frequently congested, containing grayish nodules; 
(8) heart frequently contained lobular enlarge- 
ments; (9) kidneys and ovaries enlarged in a few 
cases; (10) ureters invariably packed with urates 
(hence the white diarrhea); (11) yolk sac fre- 
quently not properly absorbed, yolk stock occa- 
sionally inflamed, walls thickened, containing 
hardened exudate. 

These tissues were examined in fresh prepara- 
tions, smears and sections, and the microscopical 
pathological appearances were as follows: (1) 
epithelial cells of the duodenum, intestines and 
ceca denuded; (2) in these cells, in the mucous 
cells and also free were many coccidia; (3) coc- 
cidia were also found in the large liver cells from 
necrotic areas, and free in the connective tissue 
matrix; (4) nodules from lungs revealed marked 
inflammation and necrosis; epithelium of bronchi 
and infundibula broken down, and in the cubical 
and ciliated cells were inclusions which resemble 
coccidia. 

The bodies described above were the schizont or 
macrogamete stage of Coccidium cuniculi, which 
is also the cause of “ blackhead” in turkeys and 
of some cases of so-callea “roup.” This stage 
of the Coccidium is probably identical with the 
Ameba meleagridis described by Theobald Smith 
in 1896. In the present epidemic no permanent 


cysts were found in birds under one month old. 
It is thus indicated that the original infection 
passes at once into the endogenous cycle of devel- 
opment which is maintained for some time before 
the exogenous cycle appears. 


The crisis of the 
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disease is coincident with the formation of the 

sexual products. The highest daily mortality was 

reached when the chicks were eleven days old. 

One month after the beginning of the epidemic 

394 chicks had died out of 510. The Bacterium 

septicemie gallinarum of Rettger was not found 

in connection with the present epidemic. 

Some Experiences Relevant to the Determination 
of the Bacterial Content of Milk: Cuaries E. 
MARSHALL, Director, Michigan Agricultural 
College, East Lansing, Mich. 

It is assumed from the observations in the 
(a) Association Studies conducted by the author 
and Miss Farrand, in the (6) Butter Studies 
conducted by W. S. Sayer, Otto Rahn and Miss 
Bell Farrand and in the (c) systematic work 
performed by Miss Zae Northrup, all in the bac- 
teriological laboratory of the Michigan Agricul- 


tural College, that: 

1, Milks vary in their bacterial content as to 
both numbers and (0b) species. 

2. This variation is dependent upon the (a) 
source of the milk, (6) method of milking, (c) 
cleanliness in handling, (d) temperature main- 
tained, (e) ete. f 

3. Milks in the light of the above can not de- 
velop their germ content (a) with the same 
rapidity or (b) in the same relative manner, and 
therefore can not respond alike to even ideal or 
perfect methods of testing. 

4. Methods of testing are only incidental to the 
real problem; they should be employed to indicate 
and assist in control. 

5. While composition of media, means of dilu- 
tion, time of plating, temperature for plate devel- 
opment and other factors are highly important in 
the execution of these tests, the most essential 
factor at this time is uniformity of methods that 
the variable minor discordant elements may to a 
large extent counteract each other through the 
accumulation of evidence. 

6. It follows that the purpose of the Committee 
on Standard Methods of Bacterial Milk Analysis 
is justified, even though many of its detailed 
decisions are arbitrary and perhaps unwarranted 
should uniformity of methods be established. 

7. However, much would be sacrificed if labora- 
tory men forgot the real purport of such analyses 
and used them simply to estimate the milk per se 
instead of the conditions which are indicated by 
such analyses. 

It is suggested that perhaps more rapid progress 
would be made and more enduring results secured 
were the energies of workers devoted to more 
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exhaustive elemental studies which will assist in 
the solution of some of these problems. 


Cremating Furnace for Laboratories: CHARLES E. 

MARSHALL. 

It consists of an open brick chimney, lined with 
fire brick on the inner wall, and with an air space 
between the inner and outer walls. At the bottom 
of the chimney are the cremating apartment, the 
fire box and the ash pit. The essential and valu- 
able feature of the cremating chimney is the using 
of gas pipes for grates to support the material, 
thus enabling the placing of a fire below. These 
pipes are so inserted in collars communicating 
with the air outside that a cold current of air 
passes through when heated and passes into the 
chimney at the inner end of the pipes which rest 
on a ledge on the inner wall of the chimney. 

Published by the Experiment Station Report of 
the Michigan Agricultural College for 1908. 
Preparation of a Standard Solution of Litmus: 

Cuas. W. Brown, Michigan Agricultural Col- 

lege, East Lansing, Mich. 

It was found that 2.5 grams of azolitmin dis- 
solved in one hundred cubic centimeters of dis- 
tilled water would give a solution of such strength 
that one cubic centimeter when added to one 
hundred cubie centimeters of milk would give a 
blue color of the intensity desired for litmus 
media. With this as a measure, thirteen samples 
of litmus were standardized, giving the numbers 
recorded in the table. 

Grams Required 


Sample to make 1@0c.c. of Per Cent. 

Standard Solution Insoluble 
on 2.5 0 
Merek’s purified ........ 7 2.3 
Soluble litmus ......... 8 14.5 
Litmus cubes .......... 140 87.1 
me. © 128 92.8 


A definite amount of the sample was weighed 
out and dissolved in a definite volume of distilled 
water, either by placing in an incubator at 
37.5° C. over night or by heating in flowing steam 
for thirty minutes. The filtrate was compared in 
Nessler’s tubes with the standard solution 
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(2.5 grs. of azolitmin in 100 c.c. water) diluted 
one to five thousand—one or two drops of deci- 
normal potassium hydrate was added to each 
Nessler’s tube to bring out the color. From this 
comparison the number of grams required to make 
one thousand cubic centimeters of a standard was 
interpreted. 

Variation in the Acidity of Fresh Milk: W. M. 
EstTen, Storis Agricultural Experiment Station, 
Storrs, Conn. 

The extreme variation, of a herd of 26 cows, 
covering a period of seven months, was from .075 
to .23 per cent. The samples of milk were taken 
about every fortnight. The method of testing the 
acidity was by titration with »; normal NaOH, 
using 17.6 c.c. of milk and dividing the amount 
of tenth normal by 20. This result gives the 
per cent. of acidity in terms of the lactie acid 
molecule. The samples of milk were collected 
from each cow in the morning from 5 to 6 and 
were titrated about 10 a.m. In the interval, after 
a vigorous shaking, 2 ¢c.c. of milk were taken 
from each sample for the bacteriological test. 
The experiments commenced on May 16 and ex- 
tended to December 16. When curves were plotted 
and drawn for each cow, for different breeds of 
cows, for averages of breeds and for all the cows 
collectively, it was discovered that individual 
cows varied in their own curve and from the 
eurves of the other cows, and that the breeds 
markedly varied from one another. There was 
also indicated for every cow a marked decrease 
in acidity during the summer, and a marked in- 
crease during the winter months. The food and 
seasonal period seemed to be controlling factors 
in the variation. The eleven Jerseys had an aver- 
age acidity of .18 per cent., while the Holsteins 
had an average acidity of .16 per cent. The indi- 
vidual Jerseys showed a larger variation than the 
individual Holsteins, indicating that the Jerseys 
are more susceptible to changes and have a more 
sensitive nervous temperament. The total average 
of 378 tests on 25 cows was precisely .17 per cent., 
a value which gives a fairly correct idea of the 
normal acidity of milk. 

Some of the most marked variations in acidity 
were found among the Jerseys and one Guernsey. 
One Jersey had an acidity of .13 per cent. at the 
close of her lactation period and commenced the 
next with an acidity of .2275 per cent. Three 
other Jersey cows had acidities of .22, .225 and 
.23, respectively, as their highest extremes. These 
cows were apparently in perfect health. It was 
found that pathological conditions had an effect 
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on the variation of acidity instanced during the 
summer by a cow with a sore foot. This cow’s 
milk showed a drop to .125 on July 8, a rise to 
-18 on July 27 and a drop to .135 on August 7. 
After her recovery her milk acidity rose to .19 
and varied afterwards but little. All these results 
lead to the conclusion that certain factors of food, 
conditions of health and the change of seasons 
have their effects, which are shown in the changes 
of acidity in the milk. A Guernsey had the most 
remarkable variation of all. Her average was 
only .108 with variations from .075 to .13. This 
is the lowest extreme in acidity that has, to the 
writer’s knowledge, been recorded. 

The question arises, What are the neutraliza- 
tion elements which we call acidity of milk? Is 
it the caseinogen alone, or caseinogen combined 
with other compounds, that causes the reactions? 
It has been suggested that the amount of acidity 
is an indirect indicator of the amount of casein- 
ogen present. If this be true the acidity test 
would be a simple and rapid determination for 
the approximate amount of caseinogen present. 
It is to the chemist that we must submit the 
problem for solution. 


Cost of Heating an Incubator with Electricity: 
W. M. Esten, Storrs Agricultural Experiment 
Station, Storrs, Conn. 

There are two important factors which deter- 
mine the economic application of electricity in the 
heating of incubators for constant temperatures, 
namely, the insulation and the heating and regu- 
lation devices. 

Copper is universally used in constructing in- 
cubators for laboratory use. With the exception 
of silver, copper is the best conductor of heat 
known. The insulating material used with copper 
is imperfect and not properly applied for prevent- 
ing loss of heat. Copper incubators are generally 
water-jacketed and leaks often arise, causing dis- 
agreeable annoyances. The duration of the copper 
is somewhat limited. If such materials as as- 
bestos, hair felt, wood and cork board are selected 
and used in combination there can be constructed 
an incubator, fire proof, with almost perfect in- 
sulation, and practically indestructible, at about 
one quarter the cost of a copper incubator. More- 
over, the diminished cost of operation will pay 
for its construction cost in a few years. The 


writer has constructed one of these incubators out 
of asbestos, wood, hair felt and building paper 
with an inside capacity of three and a half cubic 
feet, which costs less than one dollar a year to 
heat to a constant temperature of 37° C. 
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The thermostat is constructed in the form of a 
V out of strips of brass and hard rubber firmly 
fastened together. The coefficients of expansion 
and contraction of brass and hard rubber are very 
different. Any change of temperature either opens 
or closes the electrical contact on the right-hand 
side of the V. The most important item in the 
economy of this new style of incubator is that the 
heat is applied to the interior, where it is used 
and needed. Incubators heated by gas utilize only 
about half the heat applied, and there is, besides, 
the danger of fire in operation. 

The most satisfactory heater is made of No. 29 
30 per cent. alloy german-silver resistance wire 
wound on a frame which fits inte one end of the 
incubator. Two frames, one in each end, with 58 
feet of wire on each frame and connected as one 
coil, afford the most uniform method of heating. 
The wire can be obtained from the American Elec- 
trical Works, Providence, R. I. The cotton-wound 
wire is preferable, for it affords considerable in- 
sulation. When the heating coils are completed a 
coat of shellac on the wire and frames serves as 
an added insulation. The resistance of the wire 
is 229.9 ohms per 100 feet. The only current that 
can be used with satisfaction is the alternating 
or incandescent type with large volume and low 
intensity. The voltage should be 110 for the 
length of wire indicated, which will produce about 
.4 ampere of current. 


Keeping Qualities of Butter—Additional Data: 
Otto RAHN, Michigan Agricultural College, 
East Lansing, Mich. 

Former experiments have proved that rancid 
cold-storage butter does not necessarily have free 
acids—indeed the majority of samples had no 
increased acidity. It seemed probable that the 
substances causing the taste and odor of rancid 
butter come from a decomposition of protein. The 
organisms which in pure culture are able to make 
butter rancid, such as Bacillus fluorescens lique- 
faciens, Bacillus prodigiosus, Oidium lactis, etc., 
break down proteids easily. The analytical de- 
termination of soluble nitrogenous substances, not 
precipitated by tannin, copper sulphate nor phos- 
photungstic acid, gave the highest increase in the 
butter sample which scored lowest. 

Experiments have been earried on to ascertain 
if unsalted butter did not keep better in cold 
storage than salted butter. The supposition was 
that the water and buttermilk of the unsalted 
samples would freeze, thus preventing any action 
of microorganisms, while the concentrated brine 
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of salted butter has a very low freezing point. 

The result was that the unsalted samples did not 

keep, probably because not all the water was 

frozen. The unsalted samples scored lower and 
showed a greater increase of soluble nitrogen. 

The only microorganism which multiplied with- 
out doubt in cold-storage butter and which occurs 
in almost every butter sample, is a small Torula, 
This Torula is the only microorganism of our but- 
ter samples which can develop on agar with 15-30 
per cent. salt. A small Torula has been found by 
Rogers in fishy butter. A Torula is present 
almost in pure culture in salted herring and may 
be the cause of its characteristic taste and odor. 
The description of the Torule is incomplete, how- 
ever, they do not disagree. 

Bacillus lactimorbi, Jordan and Harris (nova 
species)—Its Relation to Milk-sickness and 
Trembles: E. O. JonpAN and N. MacL. Harris, 
University of Chicago, Chicago Ill. 

This organism appears to be a hitherto unde- 
scribed bacterium and was isolated by the writers 
from several cases of trembles in cattle, from one 
ease of the disease in a horse, from two lambs 
and from four cases of milk-sickness in the human 
subject. It would seem that the disease in man 
is incurred through the ingestion of infected milk, 
milk-products or of meat; in animals by the 
eating of infected pasturage or by drinking in- 
fected water, the contamination of these being 
from the soil in which the bacterium has its abode, 

By means of pure cultures the writers have 
succeeded in reproducing the essential features of 
the naturally acquired disease in young rabbits, 
dogs, calves and one horse; cats and lambs have 
been infected with the production of pathological 
lesions, but without any well-defined clinical 
symptoms. 

The organism causing the disease is a strict 
aerobic, flagellated, sporing, liquefying bacillus 
about the size of the anthrax bacillus, and 
very strongly resembling the tetanus bacillus 
in its most characteristic form. It is, how- 
ever, very prone to undergo considerable varia- 
tion in morphology due to methods of culti- 
vation, temperature and fluctuations in reaction 
of the media being chiefly responsible. Stained 
with methylene blue the typical tetanus-like bacil- 
lus shows well-marked polar metachromatic gran- 
ules, with at times a central one. It grows either 
very vigorously or delicately on agar, depending 
upon whether it is incubated at 25°, 30° or 37° C. 
Colonies on agar are of a streptococcus type ac- 
companied by a film growth of a delicate nature, 
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either on the top or on the bottom of the agar 
surfaces. In glucose agar stab tube no gas is 
formed and the stab growth is smooth, delicate 
and whitish. On potato no growth has been ob- 
tained, but on WHeinemann’s synthetic potato 
medium a so-called “invisible” growth occurs. 
Broth is moderately clouded and occasionally a 
delicate surface film is formed. In gelatin the 
stab extends nearly all the way down the needle- 
track in a smooth, even manner and of a grayish 
color; the surface growth is scant, delicate and 
pearly gray; a saucer-shaped zone of liquefaction 
makes its appearance upon the surface about the 
third to the tenth day, and progressively extends 
outwards and downwards until the whole of the 
gelatin is liquefied. Occasionally where liquefac- 
tion has been delayed feathery outgrowths from 
the stab have been observed. In litmus milk 
growth does not readily occur unless the medium 
has been heavily seeded, then a slow-appearing 
alkaline reaction makes itself noticeable about the 
third day at the surface of the medium, which 
later on extends throughout the tube, eventually 
rendering the milk semi-translucent; no clotting 
or proteolytic changes have ever been seen. On 

Jordan’s asparagin medium a well-marked surface 

film growth takes place with an ultimate slight 

clouding of the whole medium. 

Note on a Lactic Acid Forming Bacillus Closely 
Resembling B. bulgaricus Isolated from Corn- 
meal; P. G, HEINEMANN and Mary HEFFERAN, 
University of Chicago, Chicago, Il. 

During an investigation of yeasts for the prepa- 
ration of so-called salt-rising bread a bacillus was 
isolated which, as far as the examination has pro- 
ceeded, agrees in morphology, staining properties, 
cultural characteristics and the ability to produce 
large amounts of lactic acid from milk with the 
characteristics of B. bulgaricus, the organism 
which has recently received considerable attention 
and has been recommended by Metchnikoff for the 
preparation of sour milk. A stain from the mix- 
ture of cornmeal, milk, sodium bicarbonate and 
salt showed a large number of bacilli with the 
characteristic granular staining of Metchnikoff’s 
bacillus. After cultivation in milk the bacilli 
stained uniformly. When granules appear the 
picture recalls somewhat the appearance of small 
spores and seems to agree with Kuntze’s descrip- 
tion of his “ Kérnchen” bacillus. Attempts to 


obtain these bacilli in pure culture by plating on 
the ordinary laboratory media failed utterly, but 
they were readily isolated if cultivated in milk 
at 37° C. or if plated on milk-agar. The colonies 
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after a few days have peculiar root-like ramifica- 
tions on milk-agar and may be mistaken for small 
colonies of B. subtilis. In pure culture the milk 
is coagulated slowly, rarely in less than two or 
three days. The coagulum is soft and creamy, 
without the separation of whey, and unlike the 
more solid coagulum formed by Streptococcus lac- 
ticus. The amount of lactic acid produced in 
milk is much higher than the amount produced 
by S. lacticus. After fourteen days 1.65 per cent. 
acid was determined. By addition of glucose or 
lactose to ordinary agar a moderate growth ap- 
peared after two or three days. If this bacillus 
is sowed into sterile milk with a culture of S. 
lacticus, acid is formed more rapidly than by 
either of the two organisms alone and the coagula- 
tion of the casein is also more rapid. 

Salt-rising bread is started by mixing cornmeal, 
milk, sodium bicarbonate and salt. It seems that 
milk is a necessary part, without which probably 
the bacillus is unable to grow and form the neces- 
sary lactic acid for liberating carbon dioxide from 
sodium bicarbonate. By inoculation of sterilized 
milk with cornmeal it was ascertained that the 
bacillus originated from the cornmeal and not 
from the milk. It is, therefore, quite possible 
taat this bacillus is widely distributed and an 
investigation is now under way to determine the 
distribution. We are attempting to isolate this 
bacillus from a large variety of sources, prin- 
cipally flours, dry fodder, silage, feces of man 
and domestic animals, sourkrout and other sim- 
ilar substances. The study has extended over a 
period of a few weeks and we hope to be able to 
make a more complete report in the near future. 


The Gas Production of B. coli: FREDERICK G. 
Keyes, Brown University, Providence, R. I. 
All previous work on gas production has been 

of little value because of imperfect methods of 

collecting and analyzing the gases produced. 

The ordinary fermentation tube does not give 
the exact amounts of gas produced because of the 
solution of the gases in the medium and its dif- 
fusion therefrom. 

The methods ordinarily used by the bacteriolo- 
gist for analyzing the gases produced are imper- 
fect because they give merely the CO, content and 
tell little about the other gases which may be 
present. Also, standard media, even at best, are 
sufficiently variable to influence materially the 
amount and composition of the gases produced. 

Therefore the writer set about to devise an 
apparatus which would enable him to collect and 
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analyze all the gases produced by an organism on 
a synthetic containing substance of 
known chemical constitution. The results of the 
use of this apparatus for studying the gas pro- 
duction of B. coli are as follows: 


medium 
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On a synthetic 24 28.6 | 63.36 36.6 0.05 
medium in 72 45.7 63.40 36.15 0.45 
vacuum. 115 96.3 | 63.56 35.94 0.50 
On standard 4s 197.1) 55.87 43.50 0.65 
medium in 
vacuum. 


The Utility of the Society’s Card in Classifying 
the Cheese Flora: H. A. Harpine and M. J. 
Prucua, New York Agricultural Experiment 
Station, Geneva, N. Y. 

During the past four years the flora of Amer- 
ican cheddar cheese has been intensively studied 
at the New York Agricultural Experiment Sta- 
tion. In connection with this study an attempt 
has been made to classify the organisms which 
weve found in nine normal cheeses and so charac- 
terize them that they may be recognized by suc- 
ceeding students. 

During the progress of this study there ap- 
peared a classification of the bacteria of milk by 
Esten and Stocking. This work was of 
material assistance to us and covered the milk 
flora so completely that all but one of the organ- 
isms found by us in cheese is evidently included 
under the types described by them. This classifi- 
cation as arranged by Conn is an adaptation to 
bacteria of the conventional botanical system of 


Conn, 


classification. 

The society’s card has also appeared during this 
interval and the cheese flora has also been ar- 
ranged in accordance with its system of group 
numbers, 

As the result of this double classification the 
germs found represent 22 types according to Conn 
or 33 groups according to the society’s card. The 
classification of the germs found in nine normal 
cheddar cheeses according to each of these sys- 
tems is given in the accompanying table. This 
table is taken from Technical Bulletin No. 8, New 
York Agricultural Experiment Station, in which 
are given the details of this study. 
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The amount of data required to determine the 
group number and the type name is practically 
the same, but a careful comparison of the utility 
of these two systems in connection with this study 
is strongly in favor of the society’s card. 

This advantage lies in the increased accuracy 
with which different workers assign germs to like 
groups, in the quickness with which such assign- 
ment can be made and in the ease with which 
duplicates can be detected or the accumulated 
stock of records be consulted. 

By the use of the card the results of one worker 
are made immediately available to succeeding 
workers and each can recognize the forms which 
have been already described and build upon the 
foundation already laid. By accumulating results 
in this way, it will soon be possible to have as 
exact a knowledge of the bacterial flora of any 
given class of objects as we now have of the higher 
flora of a region. 

It is believed that the introduction of the so- 
ciety’s card will prove the most important addi- 
tion classification technique 
since Robert Koch brought out the gelatin plate. 


to laboratory and 


Autolysis of the Gonococeus: C. T. McCLINTOocK, 
M.D., Ph.D., and L. T. Cuark, F.S., from the 
Research Laboratories of Parke, Davis & Co., 
‘Detroit, Mich. 

Autolysis of gonococcus cultures has been ob- 
served and reported by numerous workers. 

The purpose of the present study is: (1) to 
confirm the results obtained by others; (2) to 
determine the amount of ferment present, the 
method by which it breaks up the cells and the 
extent to which the action can be carried; (3) 
to determine the effect of the resulting autolysate 
on the growth of the gonococcus, and other organ- 
isms in vitro, and (4) to study the effect of the 
autolysate on the organisms in vivo and its pos- 
sible therapeutic application, 

The results obtained so far are shown in the 
following conclusions: 

Disintegration or autolysis occurs in gonococcus 
cultures to a marked degree. 

This autolysis can be completely prevented by 
heat alone at 70° C. for one hour, by heat in the 
presence of trikrisol at 60° C. for one hour, by 
50 per cent. and 95 per cent. alcohol in salt solu- 
tion and partially by 4 per cent. trikrisol alone. 

Specimens stained at certain stages of disin- 
gration show numerous fragmentary cell walls 
still capable of taking the stain, indicating that 
the cell wall is not completely disintegrated. 
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if 


JUNE 25, 1909] 


The presence of shadow forms in which the cell 
wall only is stained indicates that the cell con- 
tents are either so changed as to be incapable of 
taking the stain or have escaped from within the 
wall. 

‘The presence of soluble proteid substances (as 
shown by their precipitation with acetic acid) in 
the surrounding liquid indicates that the contents 
have escaped from within the cell. 

Hence it would seem that autolysis of the gono- 
coeeus is effected by rupture of the cell wall and 
escape of the contents. 

The products of this autolytic process markedly 
inhibit the growth of the gonococcus on artificial 
culture media. Their use in combating the dis- 
ease in man will form the subject of a future 
communication. 


A Case of Non-inheritance of Fluctuating Varia- 
tions among the Bacteria: C.-E. A. WINSLOW 
and L. T. Waker, Massachusetts Institute of 
Technology, Boston, Mass. 

Aside from its practical importance, the study 
of variation among the bacteria promises to throw 
important light upon some of the fundamental 
biological problems of heredity and evolution. It 
is important to distinguish two types of possible 
variations, those which arise entirely from causes 
operating within the bacterial cell (either muta- 
tions or fluctuating variations), and those which 
are apparently due to the direct or selective effect 
of the environment. Goodman’ has recently dem- 
onstrated that by selection of variations of the 
latter sort the acid production of certain members 
of the diphtheria zroup of bacilli may be pro- 
foundly modified In the present investigation 
the authors have attempted to study the inherit- 
ance of fluctuating variations in the paratyphoid 
group, without special selective action. Cultures 
of Schottmiiller’s types A and B were plated out 
and one hundred subcultures of each were inocu- 
lated on agar from separate colonies. A dextrose 
broth tube was inoculated from each streak. The 
acidities produced were determined by titrating 
and the results, when plotted, showed two distinct 
but overlapping curves of frequency with means 
at 1.4 for type A and 1.6 for type B. The agar 
streaks of the four extreme cultures (1.1 and 1.6 
for type A, 1.4 and 1.8 for type B), were then 
plated and a series of one hundred streaks made 
from each. The new curves of frequency for these 
descendants reverted completely to the original 
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means of types A and B, showing no inherited 
effect of the variations exhibited by their more 
immediate ancestors. 


Bacteriology as an Important Non-technical 
Study: H. W. Hix, M.D., University of Minne- 
sota, Minneapolis, Minn. 

Bacteriology is now chiefly taught as an art, 
of use in some branch of science or industry, and 
almost wholly for its applications in these. Bac- 
teriology is seldom studied for itself alone. But 
it presents many most important biological les- 
sons, as suitable for the illustration of biological 
truths as any other biological study now taught; 
and from the control of conditions possible, some 
phases of biology can be illustrated best by bac- 
teriology. For sociology, bacteriology permits, as 
no other biological study does, the appreciation not 
only of the unit, but of the interrelations of units 
—and hence furnishes a biological study closely 
paralleling sociology itself. (As a weapon in the 
hands of a sociologist dealing with hygienic prob- 
lems it is of course practically a necessity.) 
Apart from its academic values its chief practical 
significance to the non-technical citizen consists 
in the training it gives concerning the nature, 
distribution and life history of bacteria and in 
its technique, which teaches the fundamentals of 
personal and family defense against disease, as 
distinguished from the measures of public health 
or state medicine. For these reasons bacteriology 
should be taught in the public schools, since dif- 
fusion of its teachings through the citizens in 
general can not be obtained in any other way. 

NorRMAN MacL. Harris, 
Secretary 
UNIVERSITY OF CHICAGO 


SOCIETIES AND ACADEMIES 


THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND 
MEDICINE 


Tue thirty-third meeting of the society was 
held at Cornell University Medical College, April 
21, 1909, with President Lee in the chair. 

Members present: Atkinson, Auer, Burton- 
Opitz, Elser, Ewing, Flexner, Famulener, Gies, 
Janeway, Joseph, Kast, Lee, Lamar, Lewis, Lusk, 
Mandel (J. A.), Meltzer, Meyer, Morse, Noguchi, 
Norris, Oertel, Park, Pearce, Shaffer, Storey, 
Terry, Wallace, Wolf. 

Members elected: John L. Todd, Peyton Rous, 
H. S. Jennings, Andrew Hunter, Charles R. Stock- 
ard, E. E. Southard, William W. Hale. 
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Seientific Program 

R. Burton-Opitz: The vascularity of the spleen 
as influenced by single nerves of the plexus lien- 
alis, 

Richard M. Pearce: An experimental study of 
the influence of kidney extracts and of the serum 
of animals with renal lesions upon the blood 
pressure, 

J. J. R. Macleod: Further observations on the 
effect of asphyxia and curare on the reducing 
power of the blood after section of the hepatic 
nerves in dogs. 

William H. Park and Eugene Famulener: 
Toxin-antitoxin mixtures as immunizing agents. 

Alfred F. Hess: Antiperistalsis in its relation 
to tubercle bacilli and other bacteria in the ali- 
mentary tract. 

Simon Flexner and Richard V. Lamar: 
action of soaps on the pneumococcus. 

A. O. Shaklee and S. J. Meltzer: The influence 
of shaking upon trypsin and rennin and a com- 
parison of this influence with that upon pepsin. 

Don R. Joseph and 8S. J. Meltzer: The influence 
of sodium and calcium upon direct and indirect 
muscle irritability and their mutual antagonistic 


The 


actions. 

J. Auer and S. J. Meltzer: The effects of local 
application of chloride and sulphate of magnesium 
upon the centers in the medulla compared with 
those of sodium chloride. 

J. Auer and S. J. Meltzer: Respiration by con- 
tinuous intrapulmonary pressure without the aid 
cf muscular action. 

Alexis Carrel: Note on the production of kid- 
ney insufficiency by reduction of the arterial cir- 
culation of the kidney. 

Theodore C. Janeway: A modification of the 
Riva-Rocci method of determining blood-pressure 
for use on the dog. 

Theodore C. Janeway: Note on the _ blood- 
pressure changes following reduction of the renal 
arterial circulation. 

H. C. Thacher: The effect of experimental acute 
insufficiency of the right heart upon the volume 
of the organs. 


THe thirty-fourth meeting of the society was 
held at the Rockefeller Institute for Medical Re- 
search, May 26, 1909, with President Lee in the 
chair. 

Members present: Auer, Beebe, Ewing, Famu- 
lener, Flexner, Gies, Hatcher, Joseph, Lee, Lewis, 
Loeb (Leo), Morse, Meyer (Gustave), Pearce, 
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Shaffer, Sherman, Terry, Van Slyke, Wallace, 
Weil, Wolf. 

Members elected: C. W. Edmunds, J. W. Draper 
Maury, Adolph Meyer. 

By-law Adopted: One of the regular meetings 
may be held annually outside of Greater New 
York. 

Scientific Program 

H. Gideon Wells and Harry J. Corper: Ob- 
servations on uricolysis, with particular reference 
to the “ uric acid infarcts” in the kidneys of the 
new born. 

L. L. Woodruff: Further studies on the life 
cycle of paramecium. 

W. O. Emery and William Salant: On the 
decomposition of caffein in the liver. 

William Salant: The comparative toxicity of 
ethyl and amyl alcohol and their effect on blood 
pressure. 

L. B. Stookey: Pentosuria. 

Elizabeth Cooke and Leo Loeb: The compara- 
tive toxicity of sodium chloride and of fluorescent 
staining solutions upon the embryos of Fundulus. 

M. 8S. Fleisher and Leo Loeb: The influence of 
calcium chloride and of adrenalin upon the secre- 
tion of urine and upon resorption from the peri- 
toneal cavity. 

Benjamin T. Terry: Immunity to various spe- 
cies of trypanosomes induced in mice by the cure 
of experimental infections. 

D. D. Van Slyke and P. A. Levene: On the 
leucin fraction in casein and edestin. 

D. D. Van Slyke: On “ Clarin,” Vahlen’s active 
principle of ergot. 

Daniel R. Lucas (by invitation): Some effects 
of sodium benzoate. 

Matthew Steel (by invitation): An improve- 
ment of the Folin method for the determination 
of urinary nitrogen. 

P. A. Levene and W. 
acids. 

Gustave M. Meyer and P. A. Levene: On the 
behavior of amino acids and glycyl-glycin and its 
anhydride in the organism of the dog. 

I. Levin, D. Manson and P. A. Levene: On 
nitrogenous metabolism in dogs with gastro-en- 
terostomy. 

R. M. Pearce: The depression substance of dog’s 
urine; its disappearance in experimental acute 
nephritis. 

Philip A. Shaffer: Observations on the metab- 
olism in a subject of diabetes. 

EvuGENE L. Opts, 
Secretary 


A. Jacobs: On nucleic 
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Bausch Lomb 
New Opaque Projector 


S proving an invaluable aid in educational work. It is not a toy but a scientific 
apparatus projecting with brilliancy and even illumination and sharp definition 

pictures 4x414 " to distances up to 75 feet, dependent upon the lens. 
@ Projection by direct or reflected light at will. 
@ Price of Apparatus complete, with lens of ten inch equivalent focus, $70. 
@ We have also a new combined opaque and lantern slide projector in which 
the change from one form of projection to the other can be easily and instan- 
taneously made. 
@ Descriptive circular on request. 
@ PRISM is our little lens expositor. Send for copy D, free on request. 


Our Name on a Photographic Lens, Microscope, Field Glass, 
Laboratory Apparatus, Engineering or any other Scientific Instru- 
ment is our Guarantee. 


NEW YORK WASHINGTON CHICAGO SAN FRANCISCO 
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SCIENCE—ADVERTISEMENTS 


Now Ready 


COMPLETE IN FOUR VOLUMES 


Dr. L. H. BAILEY’S 


Cyclopedia American Agriculture 


Edited with the assistance of over 300 Agricultural Experts, by 
L. H. BAILEY, Director of the College of Agriculture, Cornell 
University, and Chairman of the Commission on Country Life. 

In four quarto volumes, with 100 full-page plates, and about 2000 other illustrations. 


It tells both what to do on the farm, and how todo it 


The work is indispensable to any one who means to really live 


in the country. 


It treats logically the central idea of The Farm 


as a Livelihood, bringing together every feature of the making 
of a living, and the building of national life from the farm. 


CONTENTS 


Vo._uME I.—FARMS—A general survey of all the 
agricultural regions of the United States— 
Advice as to the Projecting of a Farm—The 
Soil—The Atmosphere. 


VoLuME II.—FARM CROPS—The Plant and Its 
Relations—The Manufacture of Crop Products 
—North American Field Crops. 


VotuME III.—FARM ANIMALS—The Animal 
and Its Relations—The Manufactureof Animal 
Products—North American Farm Animals. 


VotumE IV.—SOCIAL ECONOMY IN THE 
COUNTRY—Just ready. Perhaps the most 
important volume ofall. It contains discus- 
sions on all phases of country life: —Education, 
farm accounting, the costs of production, 
profitable handling and sale of perishable food 
crops, etc. 


POINTS TO BE NOTED 


The whole work is new and authoritative. 
Every aiticle was written for this work by 
the man who knows most that special part of 
the farm life today. 


The work is complete 
It covers every farm process from the choosing 
of the land to tle accounting of profits after 
marketing the crops. 

It is comprehensive and practical 
The book discusses farming in all localities— 
from the northwestern wheatfields to the trop- 
ical islands—tells what crops can be grown 
and marketed, what manu/‘acture of farm 
products is practical and precisely how to doit. 


It is broad in its points of view 
Everything connected with the laying out and 
maintaining a country place is fully covered. 
To the city man with a home in the country 
it will prove invaluable. 


Cyclopedia of American Agriculture 


This is the book of reference for the country place. 


its cost many times over on every country estate. 


It will save 
It is 


indispensable for reference on any subject connected with the 


farm or the out-door affairs of a country home. 
In four quarto volumes, fully illustrated, cloth. $20.00 net; half mor., $32.00. 


PUBLISHED 
BY 


THE MACMILLAN COMPANY 


64-66 FIFTH AVE., 
NEW YORK 
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Recent Important Scientific 


Books 


BAILEY—The State andthe Farmer. By 
L. H. Barixry, Cornell University, Editor 
of the Rural Science Series, the Cyclopedia of 
etc. Cloth, $1.25 net; by mail, 

1.34. 


BAILEY—Beginners’ Botany. By L. H. 
BAILEY. Cloth, 208 pp., illus. $.60 net. 


BAILEY and COLEMAN—First Course 
in Biology. By L. H. Barey and W. 
M. CotemMan. Cloth, Illus. $1.25 net. 


SNYDER—Soils and Fertilizer. By 
Harry SNYDER, University of Minnesota, 
3ded. Cloth, 12mo, $1.25 net. 


SNYDER—Human Foods and Their Nu- 
tritive Value. By Harry Snyper, B.S. 
Ill., 12mo, $1.25 net. 


DUGGAR — Agriculture for Southern 
Schools. By Joun F. Duaear. Ala- 
oy Experiment Station. 362 pp., tlus., 


EARLE—Southern Agriculture. 
S. Earue. Cloth, $1.25 net. 


WELBORN—Elements of Agriculture, 
Southern and Western. By W. C. 
WELBORN. Cloth, 12mo. $.75 net. 


LIPMAN—Bacteria in Relation to Country 
Life. By Jacop G. Lipman, Ph.D. 
Rural Science Series. Cloth, 12mo, illus., 
$1.50 net; by mail, $1.67. 


HERTER—On Infantilism from Chronic 
Intestinal Infection. By C. A. HERTER, 
M.D. 12mo, $.90 net; by mail, $.96. 


LINCOLN & WALTON—Exercises in 
Elementary Quantitative Chemical 
Analysis. By Azarian THomAs LIN- 
COLN, Ph.D., and James HENRI WALTON, 
Ph.D. Cloth, 8vo, $1.50 net. 


TALBOT— Introductory Course of Quan- 
titative ChemicalAnalysis. By Henry 

P. TaLBot, Mass. Inst. of Technology. 
5th ed. rev. 8vo, $1.50 net. 


OSGOOD—Differential and Integral Cal- 
culus. A new and revised ed. 
462 pp. $2.00 net. 


HANCOCK— Applied [lechanics for Engi- 
neers, By E. L. Hancock, Purdue Uni- 
versity. Cloth, $84 pages, $2.00 net. 


By F. 


CREW—General Physics. By 


CREW. Cloth, 522 pp. $2.75 net. 


FERRY —Elementary Dynamics. A Brief 
Course for Students of Engineering. By 
Ervin 8. Ferry, Purdue University. 
Cloth, illus., 8vo, $1.25 net. 


FRANKLIN, CRAWFORD & MACNUTT. 
Practical Physics. By W. S. FRANK- 
Lin, C. M. Crawrorp and Barry Mac- 
Nutr. Volume I, Volume II. 8vo. Each 
$1.25. Volume 11D. $.90. All net. 


FRANKLIN & TIACNUTT—The Elements 
of Electricity and Magnetism. By 
Wm. S. FRANKLIN and Barry MacNort. 
Cloth, $1.60 net. 


MAXIM—Artificial and Natural Flight. 
By Str Hiram 8. Maxim. With 965 illus- 
trations. Cloth, 8vo, $1.75 net; by mail $1.85. 


DAHLGREN & KEPNER—A Text-Book 
of the Principles of Animal Histology, 
By DAHLGREN, Princeton University, 
and WILLIAM A. Kepner, University of 
Virginia. Illustrated. Cloth, 508 pages, 
$3.75 net. 


TITCHENER—Lectures on the Elemen- 
tary Psychology of Feeling and At- 
tention. Cloth, 12mo, viti+404 pages. 
$1.40 net. 


WASHBURN—The Animal Mind. By 
M. F. WasHBURN, Vassar College. Cloth, 
tllus. $1.60 net. 


YERKES—The Dancing Mouse. By 
Ropert M. YERKES, PuH.D., Harvard 
University. Cloth, 290 pp., illus., $1.26 
net, 


OSBORN — Economic Zoology. With 
Special Reference to its Applications in 
Agriculture, Commerce and Medicine. 
By HERBERT OsBoRN. Cloth, 8vo, 490 
pages, 269 illus. $2.00 net. 


CLARK & DIEFENDORF—Neurological 
and [ental Diagnosis. By L. Prerce 
CLARK and A. Ross DirFENDORF. 

Cloth, 12mo, $1.25 net. 


IcISAAC—Hygiene for Nurses. By the 
Author of ‘‘ Primary Nursing Technique.”’ 
Cloth, $1.25 net; by mail, $1.35. 


PUBLISHED 
BY 


THE MACMILLAN COMPANY 


NEW YORK 


64-66 FIFTH AVE. 
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NOW READY 


Scottish National Antarctic Expedition 


Reportof the Scientific Results of the Voyage 
of S.Y. **Scotia’’ i902, 1903 and i904. 


Edited by Dr. WILLIAM §. BRUCE, F.R.S.E. 


Volume II—PHYSICS. Parts 1, 2 and 3. Paper, 
218.; cloth, 23s. 6d. Meteorology. R. C. Mossman, F.R.8.E. 
Magnetism. Charles Chree, D.Sc., LL.D., F.R.S., and 
.- Tides. Sir George H. Darwin, K.C.B., 

Volume IV—ZOOLOGY. Parti. Paper, 10s. 6d. ; cloth, 
D. W. Wilton and the Naturalists of 


F.R.S.E. 


13s. Zoological Log. 
the Scotia, 

Volume V—ZOOLOGY. Parts : to Paper, 
cloth, 23s. 6d. Gastropoda, ng Pelecypoda. 


nester Museum. 


R. Standen, Manc 
K.C.M.G., University of 


Sir Charles N, E. Eliot, 
Sheffield. Pycnogonida. T. V. Hodgson, F.L.S., Plymouth. 
Collembola. Prof. G. H. Carpenter, B.Sc., Royal College of 
Science, Dublin. Tardigrada. James Murray, Scottish 
Loch Survey, Edinburgh. Ophiuroidea, Asteroidea, Echi- 
noidea. Dr. R. Kohler, Université de Lyon. Enchinorhyn- 
chus Antarcticus and its Allies. J. Rennie, D.Sc., University 
of Aberdeen. Nematoda. Dr. von Linstow, Gottingen. Tur- 
bellaria. J. F. Gemmill, M.D., University of Glasgow, and R. 
T. Leiper, M.B., Ch.B., London School of Tropical Medicine. 
Hydroida. James Ritchie, M.A.,B.Sc., Royal Scottish Museum, 
Edinburgh. Alcyonaria. Prof. J. Arthur Thomson, M.A., 
University of Aberdeen, and James Ritchie, M.A., B.Sc., 
Royal Scottish Museum. Antipatharia. Prof. J. Arthur 
Thomson, M.A., University of Aberdeen. Medusae. E. T. 
Browne, B.A., University College, London, 


Edinburgh: 
The Scottish Oceanographical Laboratory 
Sold at 
The Scottish Oceanographical Laboratory 
james Thin, 55 South Bridge, Edinburgh 
James Maciehose & Sons, 6: St. Vincent St., 


—™ 


Melvill, M.A., 
chiata. 


By THOMAS EVANS and J. F. SNELL 


Twenty-nine Exercises on the Non-Metals and eighteen 
Exercises on the Metals, including a number of simple 
quantitative experiments and exercises illustrating the 
theory of Electrolytic Dissociation. Arranged to accompany 
Remsen’'s College Chemistry, but adapted for use with other 
College Text-Books. Price 50 cents. 


UNIVERSITY OF CINCINNATI PRESS, Cincinnati, Ohio 


JULIEN’S POWER AND FOOT LATHES 
Use of Geologists, Mineralogists, Petrographe 
Metallurgists, Mining Engineers, in SLICING —s 
POLISHING all head substances, rocks, etc., and 
in preparation of microscopic thin sections. 


GUSTAVUS D. JULIEN, 932 Bloomfield St.. HOBOKEN, N, J. 


Experimental Dairy 
Bacteriology 


Just Published 


By H. L. RUSSELL, Dean of the College 
of Agriculture, University of Wisconsin, 
and E. G. HASTINGS, Assistant Professor 
of Agricultural Bacteriology, University 
of Wisconsin. 

This new book deals with the biological 
changes in milk and its products. It is in- 
tended especially for those interested in the 
practical side of dairying or in the cognate 
work of dairy chemistry or dairy bacteriology. 
A plate counter, which will be found of much 
practical value, will be provided free of charge 
with each copy of the book. 


Lester’s Integrals of 
Mechanics 


Just Published 


Combines Integral Calculus with the be- 
ginnings of Theoretical Mechanics. 


GINN AND COMPANY, Publishers 


Boston New York Chicago London 


TENTH EDITION, OCTOBER 1, 1908. 
THE MICROSCOPE, 


an introduction to Microseopic Methods and to Histology, 
by SIMON HENRY GAGE, of Cornell University. Over 
350 large octavo pages and above 250 figures in this new 
and fully revised edition. Price $2.00, postpaid. 


aro PUBLISHING CO., Ithaca, N. Y. 


NEW RE VISED EDITION 


Kraemer’s Botany and Pharmacognosy 


Intended as a guide in the study and anaiysis 
of drugs, foods, spices and other products of vegetable origin. 
850 large octavo pages. Profusely illustrated. Price, $5.00 


J. B. LIPPINCOTT COMPANY 
Philadelphia, Pa. 


Physical and Astronomical Apparatus 


Specialties 


Interferometers 


Spectrometers 


Cathetometers 


DYNAMO ANALYSIS APPARATUS 
We are now in position to furnish all the apparatus for Millikan & Miil’s Course in Electricity, Sound and Light. 


WM. GAERTNER & CO. 


5345-49 Lake Ave., Chicago 
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Marine Biological Laboratory 


WOODS HOLE, MASS. 


JUNE 1 TO OCTOBER 1, 
INVESTIGATION Facilities for research in Zoology, 


Physiology and 
Botany. Fifty-five private labor- 
atories. Twenty tables are avail- 
able for beginners in research 
who desire to work under the di- 
rection of members of the staff. 
The fee for such a table is $50.00. 


JUNE 30 TO AUGUST 10, 1909. 
INSTRUCTION Courses of laboratory instruction 


with lectures are offered in Inver- 
tebrate Zoology, Embryology, 
Physiology, orphology and 
Taxonomy of the Algae, Mor- 
hology and Taxonomy of the 

ungi. Each course requires the 
full time of the student. Fee 
$50.00. A lecture course on the 
Philosophical Aspects of Biology 
and Allied Sciences is also offered 
fee $25.00. 


OPEN THE ENTIRE YEAR, 


SUPPLY 


1. Zoology—Preserved Material 
of all types of animals for class- 


DEPARTMENT work or forthe museum. Revised 


and enlarged price list of Zoolog- 
ical Material now ready. Sent 
onapplication. 2. Botany—Pre- 
served Material of Algae, Fungi, 
Liverworts and Mosses. For price 
lists and all information address 


GEO, M. GRAY, Curator, Woods Hole, Mass. 


The annual announcement will be sent on application to 
the Director, Marine Biological Laboratory, Woods Hole, 


Mass. 


Cornell University Medical College 


Entrance 
Requirements 


Instruction 


Tuition 


The following classes of candidates will 
be admitted to the Cornell University 
Medical College: 

I. Graduates of approved colleges or 
scientific schools; or 

II. Seniors in good standing in ap- 
proved colleges or scientific schools upon 
condition that their faculty will permit 
them to substitute the first year in the 
Cornell University Medical Cojlege for the 
fourth year of their college course, and 
will confer upon them the bachelor’s de- 
gree upon the satisfactory completion of 
the year’s work; or 

III. Persons who give evidence by ex- 
aminations that they have acquired an 
equivalent education to that signified by 
a bachelor’s degree, and training sufficient 
to enable them to profit by the instruction 
offered in the Medical College. 

All candidates for admission to the Cor- 
nell University Medical College must have 
at least such knowledge of physics, inor- 
ganic chemistry and biology as may be 
obtained in college by a year’s work in 
these subjects. 


The College year begins the last Wednes- 
day in September and closes the second 
week in June. The course occupies four 
years, the first twoof which may be taken 
either in Ithaca or New York but the last 
two years must be taken in New York. 
Laboratory and clinical or bedside work 
with systematic daily conferences with 
the teachers form the main plan of the 
instruction. 


The charges for tuition and laboratory 
fees average $190 yearly. 


For further particulars apply to the 


Dean, Cornell University Medical College 
28th Street and First Avenue New York City 
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Medical Department 
OF THE 


Johns Hopkins University 


THE MEDICAL DEPARTMENT IS AN INTEGRAL PART OF THE 
Jouns Hopkins UNIVERSITY AND IS IN CLOSE 
AFFILIATION WITH THE JoHNS HOPKINS 
HOSPITAL 


The School receives as candidates for the 
degree of Doctor of Medicine only graduates 
f approved colleges or scientific schools who 


ADMISSION have had a year’s instruction, includin 
laboratory work, in physics, chemistry an 
biology, and can furnish evidence of a read- 
ing knowledge of French and German. 


The academic year begins the first Tuesday 
in October and closes the second Tuesday in 
June. The course of instruction occupies 
fo ears, Men and women are admitted 


ur y 
to the School on th terms. In th 
is laid upon practical work in the labora- 


tories and in the Dispensary and Wards of 
the Hospital. 


The charge for tuition is $200 per annum, 
TUITION payable in semi-annual installments, October 
and February. There are no extra charges for 
matriculation or for the laboratory courses. 


The annual announcement and catalogue of the Medical 
Department will be sent upon application to the 


’ DEAN OF THE JOHNS HOPKINS MEDICAL SCHOOL” 
Washington & Monument 8Sts., Baitimore, Md 


TULANE 


UNIVERSITY 
LOUISIANA 


MEDICAL DEPARTMENT 
76th Annual Session opens October 1, 1909. 
Four years’ course; unexcelled laboratory 
and clinical facilities. Dormitory for medical 
students in first two years. Over 70 teachers. 


OPPORTUNITIES FOR CLINICAL INSTRUCTION UN- 
SURPASSED BY ANY MEDICAL COLLEGE 
IN THE UNITED STATES 


Fees average about $150 per session. 


DEPARTMENT OF PHARMACY 


Established in 1838. Two graded course of 32 
weeks for degree of Ph.C. Food and drug 
analysis for students prepared, Women ad- 
mitted on same terms as men. 


For Catalogs, address 
DR. ISADORE DYER, Dean, 
P. 0. Drawer 261. New Orleans, La. 


TULANE WANTS COLLEGE MEN AS STUDENTS 
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A WEEKLY JOURNAL DEVOTED TO THE 
ADVANCEMENT OF SCIENCE 


| 
| 
| 
| 
| 
| 


Entered in the post-office at Lancaster, Pa., as second 


ass Matter. 


TERMS OF SUBSCRIPTION 
Five dollars annually in advance: single copies, 15 cents. 
Subscriptions, changes of address and advertisements should 
be sent to SCIENCE, 41 North Queen Street, Lancaster, Pa., or 
Sub-station 84, New York, or Garrison, N. Y. 


ADVERTISING RATES 


$18 
Preferred position. 27 
BE 
DISCOUNTS 
48 pp......... 40 per cent. 2 pp......25 per cen 
24 pp......... 37 ee 163 
6 pp.........30 = = PP 5 


These discounts hold for space used within one year. Thus 


16th Summer Session—1909 


UNIVERSITY 
OF MICHIGAN 


June 28 to August 20 
Arts, Sciences, Engineering, Medicine, Law, Pharmacy 


Over 275 courses for Teachers, Graduates, Under- 
gtaduates. Special courses in Library Methods. All 
laboratories and shops open. Many special lectures 
and field excursions. Increased facilities for graduate 
work. Delightful logation. Expenses low. 


Address EDWARD H. KRAUS, Secretary, 


824 Oakland Ave., Ann Arbor, Mich. 


ROCKY MOUNTAIN FIELD BIOLOGY 

Laboratory maintained by University of Colorado for 
class work and research. Located at Tolland, Colo., in the 
mountains, altitude 8,889 feet. General Biology, Nature 
Study, Plant Anatomy, Ecology, Taxonomy. Full Univer- 


| sity credit toward degree B.A. June 14 to Aug. 1, 1909. Fees 


the cost of one page is $15 net whether used in one issue or in | 


two or more issues within one year. 


The rates per insertion for space used within one year are: 


Forty- 


One Issue Two Twelve Eight 


$15.00 $13.50 $12.00 $10.80 
8.10 7.50 6.30 5.63 
4.28 4.05 3.38 3.00 
ennmtumetnniian 2.25 2.14 1.88 1.58 


An advertisement in SCIENCE reaches more completely and 
directly than is possible in any other way the scientific men 
of the country, and those who are interested in science, in- 
cluding many men of wealth and influence. Scientific and 
educational books, scientific apparatus and supplies, scientific 
and educational institutions and schools can be advertised in 
SCIENCE to special advantage, and in the interests of its 
readers such advertisements are especially wanted. The co- 
operation of scientific men is requested in calling the atten- 
tion of the publishers of their books, the makers of their in- 
struments and the executives of institutions with which they 


are connected to the peculiar value of SCIENCE as a medium | 


for advertisements of this character. 
Published every Friday by 


THE SCIENCE PRESS 


Lancaster, Pa. Garrison, N. Y. 
Sub.Station 84: New York 


small; expenses moderate. For circular address the pro- 
fessor in charge: DR. FRANCIS RAMALEY, Boulder, Colo. 


BACTERIAL IDENTIFICATION CHART 


Of the Society of American Bacteriologists. 
Paper (9x10) Light card (8}4x10) Heavy card (834x10) 
$1.50 $4.50 $4.25 


250 

500 2.50 6.00 5.75 
1000 8.75 9.2% 8.50 
3000 (or more) 3.25 M. 8.50 M. 7.50 M, 


Norman [lacL. Harris, Secretary 
University of Chicago, Chicago, Ill. 


ROMEIKE’S| 
PRESS CLIPPINGS 


are now an absolute necessity for every scientific man. 
By methodical searching through the most important 
papers and periodicals published in this country and 
abroad we are able to supply you at short notice with 
information on any subject which perhaps you would 
be unable to find yourself in libraries or reference 
books after spending days or even weeks at such a 
task. Write for further information. 


HENRY ROMEIKE, Inc. 


Optical Parts or Complete 
Astronomical and Physical Instruments 


For Laboratory or Research Work 


Our Catalog of Optical Parts, such as Objectives, Spherical and Parabolic Mirrors, True 
Planes, Parallel Plates, Echelon Spectroscopes, all varieties of Prisms, Ray Filters, Photographic 
Screens, Observing Telescopes and Eyepieces of all description sent on application. 


O. L. Petitdidier Optical and Instrument Works 
5423 Lake Avenue, Chicago 
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LIBRARY OF PHILOSOPHY, | 
PSYCHOLOGY AND SCIENTIFIC METHODS 


THE VALUE OF SCIENCE Recently Issued 


By M. Henri Porncart, Member of the Institute of France ; lately President of the Paris Academy 
of Sciences ; Professor of Mathematical Astronomy in the University of Paris and at the Ecole 
Polytechnique. Translated from the French with an introduction by Professor GEORGE Bruce 
HALSTED and a special preface by the author. 


Pages vi + 147. Large Octavo. $1.25 net. 


M. Poincaré having attained the highest eminence from his researches in pure mathematics, mathematical 
physics and celestial mechanics, has recently directed his keen intellect to the consideration of questions con- 
cerned with the methods, the meaning and the value ofscience. Readers of THE POPULAR ScIENCE MONTHLY, 
who from month to month have had the advantage of reading chapters from this work will be glad to have it 
in book form. It appears to be in France that fundamental ideas are most likely to be treated with clearness 
and in an attractive literary style, and M. Poincaré is at the same time the leading French man of science, 
and one of their greatest men of letters. The clearness and admirable style has been maintained in the trans- 
lation which was made with the cooperation of the author and is introduced with a preface by him. 


SCIENCE AND HYPOTHESIS 


By M. Henri Porncart£. Translated from the French by PRoFressoR GEORGE BRUCE HALSTED, with 
a preface by the author and an introduction by Proressor Josi1aH Royce, of Harvard University. 


Pages xxxii + 196. Large Octavo. $1.50 net. 


This book displays the same understanding of fundamental scientific and philosophical problems and the 
same literary skill as the volume on the Value of Science. The original French and the present translation 
have been highly praised. The terminology is untechnical, and the style of the author and his thought are se 
clear that the ak will prove of interest to those who have not had a technical training, while it is at the 
same time an important contribution to the philosophy of mathematics and the exact sciences. It is an excel- 
lent text-book for classes in philosophy. 


EDUCATIONAL PSYCHOLOGY 


a L. THORNDIKE, Ph. D., Professor of Genetic Psychology in Teachers College, Columbia 
niversity. 


Pages viii + 177. Large Octavo. $1.50 net. 


In this book Professor Thorndike applies to a number of social, and especially educational problems, the 
methods of exact science. The topics are treated in the light of the most recent researches and with the aid of 
modern technique. The book thus provides those interested in education as a profession or as a feature of 
American life with a sample of scientific method in this special field as well as with important information 
which has hitherto been inaccessible. The attitude of the author, who is the head of the department of edu- 
cational psychology in Teachers College, Columbia University, and the author of numerous original contribu- 
tions to dynamic psychology, is that of a candid and painstaking student of the work that has been done in this 
field and upholds rigorous ideals of scientific accuracy and logic. The book is so written and illustrated as to 
be readable and teachable. 


AN INTRODUCTION TO THE THEORY OF 
MENTAL AND SOCIAL, MEASUREMENTS 


By PRoressor Epwarp L. THORNDIKE. 


Pages xii + 212. Large Octavo. $1.50 net. 


This book is valuable, in fact indispensable . . . written in an attractive style.—Proressor E. F. Bucu- 
NER, of the University of Alabama, in The Educational Review. 

The best introduction to statistical theory yet published, and a text-book that ought to mark an important 
departure in college training. If I had the making of the list of required studies in an American college 
course, I should put into it a term’s drill in this book of Professor Thorndike’s, whatever mathematical re- 
quirement I had to throw out to make place for it. Or, if necessary, I would substitute it for the required 
work in political economy ; for it is a book that opens up, as nothing else ever has opened, the whole realm of 
scientific ideas and scientific methods in the so-called, but not really, inexact sciences. —)?ROFESSOR FRANKLIN 
H. Grppines, of Columbia University, in the Journal of Philosophy. 
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The Study Stellar Evolution 


An Account of Some Modern Methods of Astrophysical Research 
By GEORGE ELLERY HALE 


The introduction of photographic methods, the improvement of telescopes, and 
the rapidly increasing appreciation of the value to astronomy of physical instruments 
and processes, have revolutionized the observatory. From a simple observing 
station it has been transformed into a great physical laboratory, where images of 
the sun and stars are studied with many powerful instruments, and celestial pheno- 
mena are experimentally imitated with the aid of electric furnaces and other sources 
of intense heat. The result has been a great gain in our knowledge of the origin, 
development, and decay of stars. This books explains in a popular way how the 
life histories of the sun and stars are investigated. One hundred and four half-tone 
plates, made from the best astronomical negatives, place before the reader the most 
recent results of celestial photography in most of its phases. 


250 pages, 104 plates, Svo, cloth; net $4.00, postpaid $4.27 
Address Dept. 38 


THE UNIVERSITY OF CHICAGO PRESS 


CHICAGO NEW YORK 


Published in Europe by William Wesley and Son, 28 Essex Street, Strand, London, Price, 16s. 6d. 


ESSAYS PHILOSOPHICAL AND PSYCHOLOGICAL. 


IN HONOR OF WILLIAM JAMES, PROFESSOR IN HARVARD UNIVERSITY 


BY HIS COLLEAGUES AT COLUMBIA UNIVERSITY 
This volume is intended to mark in some degree its authors’ sense of Professor James’s memorable services 
in philosophy and psychology, the vitality he has added to those studies, and the encouragement that has 
flowed from him to colleagues without number. From Prefatory Note. 


PHILOSOPHICAL Essays. 


The New Realism. GEORGE STUART FULLERTON 
Does Reality possess Practical Character? Joun 
A Factor in the Genesis of Idealism........+seeeeeeeseeeees ececcccccccccccosccssoss WENDELL T. BusH 
Consciousness a Form of Wa. PEPPERRELL MONTAGUE 
Perception and Epistemology.....+.ssecssccceccrcccscccceccsccssscsceces FREDERICK J. E. WOODBRIDGE 
World-Pictures. Boueuton PITKIN 
Naive Realism: What Is Dickinson 8. MILLER 
Kant and the English ...... ARTHUR O. LOVEJOY 
A Critique of Kant’s Frirx ADLER 
The Abuse of Abstraction in Ethics. GARDINER LORD 
Purposive Consistency, the Outline of a Classification of Values........ OSecccesevecvocevecs G. A. TAWNEY 
The Problem of Method in Mathematics and Philosophy........ se eeeeeeeeess+ HAROLD CHAPMAN BROWN 
PSYCHOLOGICAL Essays. 
Pragmatism in athetics Kate Gorpon 
The Consciousness of R. 8. WoopworTH 
On the Variability of Individual LYMAN WELIS 
The Validity of Judgments of Naomi NorsworRTHY 
Reactions and AMES MCKEEN CATTELL 
A Pragmatic Substitute for Free Will..........+- L, THORNDIKE 


With Photograph of PRorEssor JAMES. 


LONGMANS, GREEN & COMPANY. 91 Fifth Avenue, New York City 
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